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Depabtment of Commerce and Labor, 

Office of the Secrbtart, 

Washington, August 9, 1919. 
Sir: In compliance with Senate resolution No. 237 of June 23, 
1910, I have the honor to transmit herewith a report dealing with 
accidents and accident prevention in the iron and steel industry in 
the United States, being Volume IV, the last volume, of the Report 
on Conditions of Employment in the Iron and Steel Industry in the 
United States. 

The resolution in response to which these data are transmitted 
reads as follows: ** Resolved, That the Department of Commerce and 
Labor, through the Bureau of Labor, be, and is hereby, directed to 
investigate and report to the Senate as early as possible as to the 
conditions of employment prevailing in the iron and steel industry of 
the United States, with the details concerning the wages paid, the 
hours of labor per day and the number of days' labor per week, and 
the number employed." 

Respectfully, Charles Naoel, 

Secretary. 
Hon. James S. Sherman, 

President of the Senate, Washington, D. O. 



Department of Commerce and Labor, 

Bureau of Labor, 
Washington, August 9, 1912. 
Sir: I beg to transmit herewith the fourth volume of the report 
embodying the results of the investigation into the conditions of 
employment prevailing in the iron and steel industry in the United 
States, which was undertaken in compliance with Senate resolution 
237 of June 23, 1910. 

This section of the report deab with the subject of accidents in 
this industry, together with the recent movement inaugurated for the 
prevention of accidents and with the systems recently established for 
the payment of compensation in cases of injury by accident. The 
field work in connection with this study has been done by Lucian W. 
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Chaney, special agent of the Bureau of Labor. Mr. Chaney has 
devoted two years to the collection of data in the field, during which 
time he has made a careful study of the processes in tke steel plants 
and of the hazard involved in the various occupations in the produc- 
tion of iron and steel. He has also assembled the material and 
prepared the report. In this work he has received valuable assistance 
from Herman L. Amiss, of the editorial division of the Bureau. The 
preparation of the report has been under the general direction of 
Chas. H. Verrill. 

I am, very respectfully, Chas. P. Neoll, 

Commissioner. 
The Secretaby of Commerce and Labor, 

Washington, D. 0» 
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INTRODUCflON AND SUMMARY. 



nTBODTrcnoir ahd smoiABT. 

While heretofore data have not been available from which acci- 
dent rates could be computed to measure accurately the dangers of 
employment in any manufacturing industry in the United States, the 
iron and steel industry has been generally regarded as one of the 
most hazardous of our manufacturing industries. Naturally, then, a 
report on the conditions of employment in the industry called for a 
compilation of accident records, a careful study of conditions under 
which accidents occur, and the fullest consideration of possible meas- 
ures of accident prevention. 

In this investigation complete information as to accidents during 
the year ending June 30, 1910, for 155 plants, representing a working 
force of 158,604 employees, equivalent to 146,979 300-day workers, 
showed an accident rate for accidents of all kinds of 245.2 per 1,000 
300-day workers, or 1.86 for fatal accidents, 2.72 for accidents re- 
sulting in permanent injury, and 240.6 for accidents resulting in tem- 
porary disability of one day and over. The accidents resulting in 
temporary disability comprised the great portion of all accidents 
(98.1 per cent), those resulting fatally and in permanent injury to- 
gether constituting only 1.9 per cent. 

Not all the departments of the iron and steel industry involve equal 
hazards to the employees, rates in 1910 ranging from 423.1 per 1,000 
in the Bessemer department down to 50 per 1,000 in puddling. 
Next to the Bessemer department hand rolling mills show the high- 
est rate, 366.4 per 1,000, while open-hearth steel works have a rate 
of 340.1 per 1,000, mechanical rolling mills 309.5 per 1,000, and blast 
furnaces 257.4 per 1,000. In mechanical departments the rate was 
238.0 per 1,000, in yards 151.0 per 1,000, and in steel foundries 133.4. 

The above rates, representing accident conditions in the industry 
as a whole in 1910, cover a wide range of conditions in the various 
plants. On the one hand, for a large group of plants in which the 
work of organized accident prevention is well developed the rate 
falls as low as 167.1 per 1,000 300-day workers, while at the other 
extreme, for a group of plants in which organized safety work ha^s 
not yet been developed the rate rises to 507.9 per 1,000, and in the 
case of individual plants in the group considerably higher. 

As already noted, 98.1 per cent of all accidents in 1910 were those 
resulting in a temporary disability of one day and over, the fatal and 
permanently disabling accidents together making up only 1.9 per 
oent of alL Based on the records of the two years ending June 30, 
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12 LABOR CONDITIONS IN IBON AND STEEL INDUSTBY. 

1910, complete figures as to duration of disability were secured for 
19,458 nonfatal accidents in establishments with 65,147 300>day 
workers. Of these injuries the per cent terminating in the first 
week was 52.1 for blast furnaces, 48.1 for steel works, 49.6 for rolling 
mills, 55.0 for mechanical occupations, and 51.0 for yards, the aver- 
age for the five departments being 50.8 per cent. For the depart- 
ments combined 22.8 per cent of the nonfatal injuries terminated in 
the second week, 9.8 per cent in the third, 5.2 per cent in the fourth, 
4.1 per cent in the fifth, and 6.4 per cent in the sixth and later. It 
will be seen that for the first week no department varies widely from 
the average; a similar relative condition was found for the second, 
third, and later weeks. 

The economic loss to the individual workman who is injured is 
indicated by the amount of time lost due to disablement. From the 
records of the same two years ending June 30, 1910, the average time 
lost yearly per injury (taking no account of fatal accidents and of 
permanent impairment of earning power) in the departments of 
130 plants was found to be: In steel works 14.2 days, in yards 14.1 
days, in blast furnaces 13.3 days, in mechanical departments 13 days, 
in rolling mills 12.2 days, and in foundries 10 days. 

But while the average economic loss per accident is accurately 
represented in the foregoing figures (with the exceptions noted), 
they do not properly show the loss when spread over the whole in- 
dustry and applied to each workman. A fairer showing for com- 
parative purposes of the yearly economic loss to employees resulting 
from accidents is on the basis of the loss per 300-day worker. When 
so computed the average time lost yearly for each 300-day worker is 
found to be highest in steel works (6.20 days), followed in order by 
rolling mills (4.42 days), blast furnaces (4.30 days), mechanical 
occupations (3.14 days), yards (2.44 days), and foundries (1.75 
days). These figures, it will be noted, show the same ranking of 
departments ns to hazard as is indicated by the number of accidents 
per 1,000 300-day workers. No account is here taken, however, of 
fatal accidents. 

Injuries to the hands and feet and general bruises and lacerations 
of other parts of the body form the larger part of all injuries in the 
industry. A combination of the available data showing proportion 
of injuries of each kind, together with average days lost per injury, 
indicated that injuries to the hand, constituting 25.9 per cent of all 
injuries, involved an average loss per injury of 13 days, while those 
to the feet, constituting 17.4 per cent of all injuries, involved an 
average loss of 16 days. Bums, with 15 per cent of the cases, aver- 
aged a loss of 19 days. Fractures showed the highest average loss 
per injury, 29 days, but represented only 2.6 per cent of the total 
number of injuries. 
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Owing to continuous operation during the day and night, the iron 
and steel industry has a more uniform working force throughout 
the 24 hours than almost any other industry and presents favorable 
opportunity for determining the distribution of accidents according 
to hour of occurrence. Information covering 26,839 accidents shows 
that the largest percentage of accidents in the first half of the day 
turn occurred from 9 to 10 a. m. and in the second half from 2 to 3 
p. m.; in the night turn the largest percentages were from 7 to 8 
p. m. and from 2 to 3 a. m. The distribution during the morning 
and afternoon shown for this industry corresponds closely with that 
indicated by data of nearly equal volume in various manufacturing 
industries presented in a preceding investigation.^ 

It is not possible to correlate directly in the same plant the hour 
of accident and the hour-to-hour speed of production, but in one 
Bessemer plant, where production records for the Bessemer con- 
verters are available for an eight-months' period, it was found that 
the hour of maximum production in morning, afternoon, and first 
half of night was later and in second half of night earlier than the 
hour of greatest accident occurrence in the Bessemer departments of 
another large plant during a period of years.* 

The figures which have already been given not only show the 
relation of the accident rate for the industry as a whole compared with 
plants having high and low standards, but they serve to show also 
the possibilities of improvement by organized safety work. Thus a 
comparison of the accident records of a group of plants in which 
safety work has been fully developed with a group in which such 
work has not been done shows a rate of 167.1 per 1,000 300-day 
workers for the former group and 507.9 for the latter group, a reduc- 
tion of 67.1 per cent, or of 2 accidents out of every 3. The greatest 
part of this accident reduction appears in the accidents resulting in 
temporary disabilities, but a reduction of 21.5 per cent in the per- 
manent-disability rate and of 30.2 per cent in the fatal-accident rate 
will indicate that the saving extends to accidents of practically every 

class* 

For a satisfactory understanding of accident conditions in an 
industiy an intensive study is necessary of the records for a period 
of years. A large steel plant was found which had records extend- 
ing over a series of years ; its accident-prevention and safety-organi- 
zation work extended throughout the period, and it combined a 
greater variety of occupations than are usually found in one plant 
This plant normally employed about 8,000 men, of whom only about 
23 per cent were Americans. During the period 1905 to 1910 the 

« Report on Condition of Woman and Child Wage-Barnen in the United States, Vol. 
ZI : Bmployment of Women in the Metal Tradea, p. 9a. 
> Bee p. 84. 
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consist of systems of inspection, educational work, and direct safety 
appliances. The safety committee, as a method of securing coopera- 
tion in safety efforts, is very widely employed. CSharts showing the 
results of safety effort from month to month, the setting of standards 
to which efforts are made to reduce the accident rates, and comparison 
of safety results with those of similar establishments are all means 
used for securing greater safety in the industry. One result of the 
efforts of safety conmiittees has been to secure in behalf of such work 
the experience and executive ability of those who have developed the 
industry. These committees also engage in the work of spreading 
information regarding the prevention of accidents not only to super- 
intendents and foremen but also to the workmen. 

Direct safeguarding methods constitute a most important feature 
of the safety movement and are considered in detail in Chapter IV 
of this report. The conditions in each department are given, to- 
gether with a description of special safety devices. The discussion 
affords a comprehensive view of the active efforts for the prevention 
of accidents in the iron and steel industry. 

In the appendixes are presented in detail the data upon which the 
statistical portion of the report is based, together with a tabulation 
showing the extent of hospital treatment in 530 plants and a sample 
constitution of a benefit association. 
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CHAPTER I. 

AcciDEirTs nr the iron ai^d steel industry in i9ia 

INTRODUCTIOir. 

To discuss adequately and fully the accident problem in any indus- 
try, it is necessary to possess exact information covering a series of 
years. No American industry has records affording such a body of 
information. 

In the iron and steel industry individual companies have kept fairly 
complete records, but frequently these have not been retained after 
their probable value in the adjustment of claims ceased. In those 
States where the industry is most largely developed, the bureaus of 
labor have not been engaged long in the accumulation of records, and 
they have been unable to treat the records which they have accumu- 
lated in such a way as to afford satisfactory information. The follow- 
ing discussion is therefore largely a pioneer effort, subject to all the 
difficulties which always surround such attempts. The body of facts 
presented will, it is hoped, both shed some light upon the existing 
situation and serve as a substantial basis for the continuous inquiries 
which must be maintained for a number of years if a thorough imder- 
standing of conditions is to be obtained. 

An industry so vast, with hazards so great and multiform, presents 
a difficult problem. In order to present accurate results the acci- 
dent cases must be, to a considerable extent, collected and studied 
individually. The tabulations presented in this report will give some 
idea of the labor involved in such a consideration. 

As a basis for the development of this report an effort was made to 
secure complete data for a period of two years ending June 30, 1910, 
The industrial conditions of these two years were very unlike and it 
was impossible to secure accurate information regarding the number 
employed during the first of the two years. For these reasons com- 
parisons (except of a very general character) between the years are 
not possible. As a supplement to this body of data representing the 
industry as a whole a special study of one large individual plant was 
made where complete records were available for ^ period of years. 

The materials assembled as above indicated fall into three groups: 

(1) Detailed information regarding individual accidents from 274 
plants. The cases recorded numbered 7,774 for 1909 and 12,788 
for 1910. 

(2) A tabulation of nonfatal accidents for each of the two years 
from 60 plants, but not giving details for each accident. This tabu- 
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20 LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 

lation covers 15,021 accidents in 1900 and 25,598 in 1910. For these 
60 plants details were secured in cases of fatal inj ury. This group 
and the preceding group, covering for 1910, 210,614 employees, furnish 
i\w major portion of the material used in Chapter I. 

(3) Details regarding 7,750 accidents occurring in one large plant 
during a period of six years. These data were secured by agents of 
th(^ Bureau directly from the original records. This group is treated 
in ( hapter II. 

Much confusion has resulted in the discussion of accidents in 
Aincrica from the fact that wo have no standard classification. The 
insurance companies demand a report for " every case of bodily injury 
however trivial." iSoine of the State bureaus have followed the same 
rule. Others place various limitations upon the accidents to be 
reported. New York, for example, prior to October 1, 1910, excluded 
all which did not involve at least five hours of detention from work. 
In other States the excluded cases are those causing disabihty of 
under one, two, or three weeks. Frequently in the discussions of 
material presented these Hmitations have not been clearly mdicated. 
The result is that it is impossible to determine whetlier the accidents 
discussed by one bureau are of the same character as those which are 
under discussion by another. For example, comparisons have been 
made between conditions in this country and in Germany, which have 
ignored entirely the fact that the German accident figures include 
no temporary disabilities of 13 weeks and under. 

DISABLING ACCIDENTS. 

It will be necessary to lay repeated emphasis upon the definition of 
disabling accidents. As already pointed out, the uncertainties of 
classification among those who have discussed American accidents 
are so great tliat even by the closest study it is difficult to ascertain 
whether their n^sults are comparable. This rej^ort deals mainly with 
disabling accidents, namely, those causing a disability of one day or 
more. The much larger number of cases in wliich the worker is 
cither not at all disabled or in which the disability is less than one 
day are classed as nondisabling accidents. Of the bodily injuries 
recorded by insurance companies, at least GO per cent are in tliis 
class of nondisabling accidents. These require prompt and skillful 
attention in order that they may not develop into something serious; 
but since they take the worker for a relatively short period from his 
work and do not greatly interfere with the prosecutitMi of the work, 
they are not of very great economic significance. At a later point 
there will be developed the imperative reasons for bestowing careful 
medical and surgical attention upon these minor injuries. 
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DBTSBHINATION OF ACCIDENT BATES. 

Prior to the discussion of tablos of disabling accidents an explana- 
tion of the methods employed in determining some of their elements 
is necessary. To a computation of accident rates three factois are 
essential: First, the number of accidents; second, the number of 
workers employed; and third, the length of time of their employ- 
ment. To make comparisons from establishment to establishment 
and department to department these factors must be used in such a 
way as to reduce to a conmion denominator the things to be com- 
pared. Two establishments may each require 500 workers for their 
full operation. If one operates throughout the entire year while 
the other is in operation but eight months, it is evident that a simple 
comparison of the number of employees in each with the number of 
accidents occurring in that year can not give comparable rates. 
The method pursued by the German Imperial Insurance Office for 
securing a basis for comparison is as follows: The different estab- 
lishments are required to report each year the number of "man 
days" for their establishment. A "mail day" is one man working 
for one day. If an establishment with 100 men works 250 days out 
of a year it will have a total of 25,000 ''man days." If different 
departments of the establishment work a different number of days 
the number of "man days" in each department must be determined, 
and the total of these will be the number of days for the plant. 
Having determined in terms of working days the amount of human 
labor in the industrial plants of the Empire, it is necessary to reduce 
these to some common basis. This is done by assuming a working 
year of 300 days. The number of "man days" reported by each 
establishment is divided by 300, the quotient being what the Ger- 
mans call "full-time workers" {VoUarheiter) . For example, in the 
establishment mentioned above with 25,000 "man days," division 
by 300 gives 83 "full-time workers" as equivalent to the 100 workers 
actually employed to operate the plant. Since as a rule plants 
operate somewhat less than the full 300 days, the number of these 
'* full-time workers" is usually less than the actual operating force. 
In the somewhat rare cases in which a plant or department operates 
in excess of 300 days the number of "full-time workers" would be 
greater than the operating force in proportion to the excess of oper- 
ating time above 300 days. 

In order to secure in the present report a basis similar to that used 
by the German Imperial Insurance Office, it was necessary to secure 
a statement of the operating force and the number of days in operation 
for each department. It was possible to do this for 75 per cent of 
the workers considered in the report.* Multiplying the number of 

I The total nxunber of positions showti is 210,614. For 158,604 of these it was possible to determine the 
•qolvaient number of SOO-day workers. 
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workers by the actual number of days during which they were at 
work and dividing this product by 300, we arrive at figures similar to 
those used in Germany. Since such a figure has not been often used 
in the discussion of American data, it is thought better to use the 
somewhat more explicit designation "300-day workers" than to 
transfer the German term. Accordingly this designation is used 
throughout the report. 

The operative force for the year 1910 was determined by taking 
the number of positions shown by the plant pay rolls for a period 
of two weeks in May, 1910. It should be understood that this does 
not mean the number of names on the pay roll. If, as might easily 
happen, several different men occupied a given position during this 
pay-roll period, they are not reported as individuals, but the posi- 
tion is reported. 

The admission of this pay roll as exactly representing the oper- 
ating force is not strictly accurate. The operating force fluctuates 
to a greater or less degree with the activity of the mill. Output 
and employment are closely related. The variation in employment 
for different periods may be determined approximately by com- 
paring the outputs. The table presented below shows the average 
daily output of blast furnaces for 1910, month by month, and the 
portion of pig iron produced which is used in steel works. This 
furnishes a reliable index of the employment of the specified periods 
in blast furnaces and steel works and also indicates something 
regarding activity in rolling mills, since the ingot production of the 
steel works is nearly all rolled immediately. 

AVERAGE DAILY OUTPUT OF BLAST FURNACES IN 1910, BY M0NTH& 

[From Iron Age, January 6, 1911, page 6.] 



Months. 



January 

February 

ICarch 

fc::::::::::::::;:::::::::::::::: 

June < 

July 

August 

feptember.. 

October ■ 

November 

December 

Average for year 

Average per year below May (per cent) 



Pig iron 

produC" 

Uon. 


Piginm 

used in 

steel 

works. 


Qrost tofu. 


OroMtons. 


84.148 


57,200 


85.616 


67,876 


84.459 


56.113 


82.792 


56,683 


77.102 


52.su 


76,516 


61,687 


69.306 


47.183 


67.963 


46,534 


68.542 


47.007 


67.520 


45,794 


63.659 


41.427 


67.252 


36.909 


73. f56 


49,648 


4.5 


6.3 



It appears from the table that the average daily production, and 
eonsequently average employment, during the entire year was below 
that of May by 4.6 per cent in blast furnaces and 6.3 per cent in steel 
works. A study of the exact employment figures of six very large 
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composite plants from month to month shows their number of 
employees in May to have been 34,635. The average for the year 
was 33,124, or 4 per cent below that for May. 

Considering the situation in the light of these facts, it is evident 
that the number employed in May was above the average for the 
entire year. The calculated number of 300-day workers is accord- 
ingly slightly greater than the true number, and the rates are corre- 
spondingly depressed. 

It did not seem desirable, however, to attempt the application of 
any correction to the figures for two reasons: (1) llie resulting 
changes would not be of sufficient amount to be of real significance 
and no essential relations would be modified by using a correction; 
(2) since all plants are not alike in their condition, a uniform correction 
was likely to introduce as many errors as it would correct. 

The number of 300-day workers was accordingly calculated on the 
basis of the positions shown by the reported pay roll in the manner 
indicated above. It was found that the number of 300-day workers 
thus derived was 92.7 per cent of the working force. 

DISABUNG ACCIDENTS, BT PLANTS. 

In the following table are shown statistics for disabling accidents 
occurring in 155 plants for which the necessary information for the 
calculation of rates was obtainable. The number of fatal accidents 
included in this table is less than that shown in the general f ataUty 
table, page 87. This is due to the fact that the information witli 
regard to certain plants was imperfect. For example, a number of 
plants were not in operation during the month for which the pay 
roU was requested, and the number of employees was not ascertained. 
Some of these plants, however, made returns for accidents for the 
two years. This makes it possible to include them in some tables, 
but necessarily excludes them from those showing rates. 

AOCIDBNTS IN ALL PLANTS REPORTINO SUFFICIENT DATA FOR THE DETERKI- 
NATION OF 800-DAY WORKERS, YEAR ENDING JX7NE 80, 1910. 



Plant numbff.i 



I. 
2. 
3. 
4. 

5. 



8.. 
9., 
10. 



Positions 

shown 

on pay 

roll. 



207 
189 

2.447 
380 
636 
116 
207 
100 

1,103 
4Sft 



SOO-daj 
workers. 



1£8 
U2 

2,3-8 
438 
481 
141 
198 
90 

1,135 
3S8 



Numb«r of accidents. 



Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
abillty, 
I day and 
over. 


Total. 




1 


14 
10 
46 
27 
31 
17 
57 
9 

lao 


15 




10 




1 


47 




27 


4 


4 


39 
17 






67 









1 




1 


130 



> For dats ts to depvimtnti of planti see Appendix A. 
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ACCIDENTS IN ALL PLANTS REPORTING SUFFICIENT DATA FOR THE DETERML 
NATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910-Concluded. 





Positions 
shown 


300Kia7 
worktfs. 


Number of accidents. 




Plant namber. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary ais- 
ability, 
1 day and 
over. 


Total. 


K7 


62 

1,319 
866 
422 

1,054 
125 
102 
116 
201 
118 
42 
602 

4,061 
160 

2,637 

1,181 

7,542 

6,560 
956 

1,136 
108 
663 

1,112 
133 
94 
583 
376 
038 
720 

6,382 
357 
227 
844 

1,215 
721 

2,407 
229 
617 
650 
240 

1,130 

1,066 
288 
172 

1,272 
10,163 

6,701 

2,425 
424 
214 
102 

4,208 
347 
510 
62 
331 
219 
954 

1,396 
174 
623 
530 
124 

1,021 
236 

1,093 

293 

106 

97 


28 

1,364 

9ld 

602 

905 

106 

98 

102 

139 

69 

24 

319 

4,131 

173 

2,348 

1,084 

7,642 

6,225 

690 

1,106 

131 

710 

806 

133 

96 

409 

289 

439 

876 

6,572 

297 

186 

647 

976 

695 

2,596 

168 

540 

689 

202 

1,131 

903 

252 

209 

1,170 

9,726 

6,833 

1,827 

311 

220 

121 

3,369 

340 

532 

48 

273 

185 

782 

1,491 

180 

620 

583 

114 

825 

218 

936 

292 

69 

92 






18 

156 

175 

122 

248 

48 

24 

40 

84 

51 

15 

151 

1,232 

29 

548 

238 

1,270 

969 

172 

228 

35 

70 

95 

22 

7 

211 

57 

138 

259 

1,255 

19 

23 

32 

106 

132 

417 

47 

11 

56 

37 

478 

218 

61 

27 

374 

5,095 

1,941 

156 

58 

49 

14 

654 

92 

76 

2 

21 

72 

46 

589 

83 

100 

43 

16 

90 

31 

58 

71 

1 

4 


18 


M 


4 

1 


8 

1 
1 
3 
1 
2 


168 


sy 


177 


HO 


123 


•*1 


2 

1 


253 


rr2 


50 


9*j 


26 


*M 




40 


'j."i 


1 


1 


86 


y« 


51 


UT 






15 


t.S 




2 
10 


153 


9!i 


7 


1.249 


100 . ,.-. 


20 


101 


6 
1 

12 
20 

1 
5 

1 


4 

2 

5 

11 

4 
5 


557 


K^ 


241 


1(13 


1,287 


104 


1,000 


105 


177 


106 


236 


107 


36 


108 


2 
3 


72 


109 


1 
1 


99 


110 


23 






7 


112 


1 


3 
1 
6 
3 

58 


215 




58 


114 




144 






262 


116 


22 


1,335 




19 


118 


2 
2 




25 




4 
7 
2 
8 
2 


38 


120 


113 




1 
2 


135 


122 


'427 




49 


124 




11 






4 
1 
2 
4 

1 


60 


126 




38 




1 


481 


128 


222 




2 
1 


64 


130 


28 




3 

25 
25 

7 


377 


132 


24 
14 

4 


5,144 




1,980 


134 


167 




58 


13^ 




1 


50 






14 


138 


11 


14 
3 


679 




95 


144) 




76 








2 


142 




2 

1 

4 
5 


23 






73 


144 




50 




7 
1 


601 


146 


84 






100 


148 






43 








16 


ISO 




1 


91 




1 


32 


152 


1 
1 


59 






72 


154 




1 








4 












»158,604, 


146,979 


274 
1.86 


400 
2.72 


35,364 
240.6 


36,038 


R^ie Der lj000 300-dav workers.... ....... 


245.2 











1 The total plants covered by the investigation showed for 1910 210,614 positions on their payrolls. 
Of these positions 75 per cent were in the 155 plants here reported. 
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The operating force shown in this table is 158,604, and the number of 
300-day workers is 146|979. The table includes as follows: (1) All 
plants of the United States Steel Coiporation coming within the scope 
of the investigation which were in operation in May, 1910; (2) all the 
large independent companies with the exception of three; and (3) 
smaller companies to the number of 93. The necessity for the exclusion 
of some of the companies requires brief explanation. Of the three 
large independent companies omitted, the Bethlehem Steel Company^ 
had been the subject of a report by the Bureau of Labor prior to the 
beginning of the present investigation. It was not, therefore, included 
in this study, except its provisions for the safeguarding of its workmen 
and care of the injured. One company did not submit any data. The 
data from the third were imperfect in a way which made them of no 
use for the purposes of this table. 

The smaller plants not here included numbered 175. The reports 
from these companies were incomplete at some point and while sat- 
isfactory for some purposes could not be used in a general table 
requiring information complete at all points. 

If any plant showed a percentage of cases terminating in the first 
week markedly under 40 per cent, it was not included. The reason for 
adopting this rule should be stated in detail. For plants having 
65,147* 300-day workers the number of disabilities terminating in 
successive weeks was accurately known. Approximately 51 per 
cent terminated in the first week, 23 per cent in the second, 10 per 
cent in the third, 5 per cent in the fourth, 4 per cent in the fifth, and 
6 per cent extended over 5 weeks. In no case did the percentage 
terminating in the first week fall below 45 per cent. It appeared 
clear from this that with complete reporting the number terminating 
in the first week would constitute from 40 to 50 per cent in this 
industry. Any marked decline of the disabilities terminating in the 
first week below the lower limit would suggest that some of the 
shorter disabilities were not reported. 

In the case of the large company excluded as being imperfect in its 
records, the disabilities terminating in the first week as reported were 
but 20 per cent of all reported. An examination of the methods of 
recording confirmed the conclusion suggested by the percentages. 
In the plant in question three independent records arc kept: Hospital 
record, a claims department record, and an emergency-room record. 
Many of the short-period disabilities are recorded only in the emergency 
room. Not being considered sufficiently serious to require hospital 
attention or to be of interest in the claims department, they are not 
recorded by either of these. The record submitted to the bureau was 
that of the claims department and did not contain the shorter disa- 

I lUport on strike At BtthtohOB 8tMl Work% South BotblelMm, Pa., ino^ Senato Dooument No. in, 
•litCoapM,9di 
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bilitieB whose record was to be found only in the emergency room. 
In some plants pursuing a similar method emergency treatments are 
not recorded. 

The facts disclosed in this examination appear to warrant the 
conclusion that under normal conditions in this industry 40 to 60 per 
cent of all temporary disabilities terminate in the first week. If the 
percentage is belpw this the record should be regarded as imperfect, 
in the absence of definite evidence from other sources of its com- 
pleteness. 

The accident rates per 1,000 300-day workers shown by this table 
are as follows: Fatal, 1.86; permanent injury, 2.72; temporary dis- 
ability, one day or over, 240.6; total, 245.2. This table may be 
accepted as showing approximately the conditions in 1910 in the entire 
group of plants under consideration. It covers blast furnaces, steel 
works, rolling mills, and steel foundries. Each plant included in the 
table has at least one of the departments, while a considerable num- 
ber of the plants have all the departments. 

In volumes I and 11 of this report, dealing with hours and wages, the 
plants of the country are arranged in certain geographical districts. 
These districts are as follows: The ''New England" district, includ- 
ing the New England States and the eastern and central part of the 
State of New York; the "Eastern" district, including New Jersey, 
eastern and central Pennsylvania, Delaware, and Maryland; the 
"Pittsburgh" district, including western Pennsylvania, northern 
West Virginia, and eastern Ohio; the "Great Lakes and Middle 
West" district, including the plants about Buffalo, those adjacent 
to the Great Lakes — Cleveland, Toledo, Chicago, etc. — with a few 
scattered plants lying westward as far as Colorado; the "Southern" 
district, including southern Ohio and all southern States except 
Maryland; the "Pacific coast" district, including a few plants in 
Washington, Oregon, and California. 

The table under consideration represents each of these districts in 
about the same proportion as the tables of the report on hoius and 
wages, the Eastern and Southern districts being somewhat deficient. 
In the Southern district there are a very considerable number of small 
isolated blast furnaces. These without exception keep very imper- 
fect records of their accidents and so were imable to respond satis- 
factorily to the request for data. 

It should be noted in passing that in the preceding table the number 
of positions on the pay roll is shown for each plant. It was not 
thought necessary to include this item in all the tables presented. 
It seemed desirable to include it in this general table in order to illus- 
trate the relation already explained as existing between the positions 
shown by the pay roll and the niunber of 300-day workers. All rates 
are calculated on the basis of 300-day workers. 
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DISABLING ACCIDENTS, BY DBPABTMENTS OF PLANTS. 

The following tables present the reported facts with regard to the 
accidents in the individual departments. They include in each 
department all for which it was possible to determine the number of 
300-day workers. For purposes of comparison the number of posi- 
tions shown on the pay roll is included in these tables. As already 
explained, the number of 300-day workers is usually somewhat less 
than the number of operating positions. Wherever the number js 
greater it indicates that the plant was in operation in excess of 300 
days. This condition naturally occurs more frequently in blast 
furnaces than in the other departments, the average time in operation 
for all blast furnaces reported in this investigation being 308 days 
for the year 1910. If it is desired for any purpose to determine the 
number of days in operation for an individual plant or for tlie aggre- 
gate of the plants, it may be done by multiplying the number of 300- 
day workers shown by 300 and dividing the result by the number of 
positions shown on the pay roll. 

BLAST FURNACES. 

The following table shows for blast furnaces the number of 300-day 
workers, together with the number of accidents which occurred dur- 
ing the year, classified according to whether they were fatal or caused 
permanent injury or temporary disability: 

ACaDENTS IN BLAST FURNACES REPORTING SUFFICIENT DATA FOR DETERMINA- 
TION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
shown 
on pay 

roll. 


300-day 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability. 
1 day and 
over. 


Total. 


4 


360 
64 
116 
307 
240 
154 
356 
142 
132 
173 
495 
322 
457 
456 
231 
163 
350 
400 
121 
7M 
378 
388 
161 
175 
303 
iOB 
1»00I 

m 

417 

8» 


438 
01 
141 
373 
266 
110 
360 
172 
62 
158 
578 
392 
556 
452 
172 
127 
272 
354 
49 
817 
818 
348 
146 
117 
886 
941 
I^SIS 

m 
sn 






27 


27 


5 




3 


s 


6 




17 
30 
36 

120 
29 
19 
38 
13 
42 
16 
96 

131 

24 

9 

162 

165 
44 

192 
88 
93 

161 
56 

198 
89 

307 
61 

130 

384 


17 


23 


2 




32 


26 




35 


32 


2 
1 
1 




123 


33 


3 

1 
1 


33 


34 


31 


35 


89 


36 




18 


37 


1 
4 
1 
1 
1 
1 
1 




48 


38 




30 


42 




06 


43 


3 


134 


47 


35 


50 




10 


57 


2 
2 
1 


166 


59 


167 


60 




45 


61 


4 
1 
1 
1 

1 
1 


108 


62 




80 


63 




88 


64 




162 


66 




57 


66 




100 


67 


1 
9 


00 


m 

m 


S 


311 
U 


n 

•». J 


1 


1 

1 


158 
987 
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ACCIDENTS IN BLAST FURNACES REPORTING SUFFICIENT DATA FOR DETERMI- 
NATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 19ia-Concluded. 





Positions 
shown 


30(May 
workers. 




Number of accidents. 




Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
abiUty. 
1 day and 
over. 


Total. 


81 


375 
166 
227 
164 
422 
100 
516 
160 
308 
106 
1,188 
478 
108 
663 
133 
94 
720 
523 
227 
288 
172 
771 
899 
214 
102 
193 
248 


346 
157 
269 
196 
502 

40 
511 
173 
307 

86 
1,298 
416 
131 
710 
133 

96 
876 
549 
186 
252 
209 
783 
1,013 
220 
121 
14S 
288 


1 


1 


252 
69 
41 
47 

122 
18 

122 
29 
49 
31 

196 

115 
35 
70 

•^ 

259 

125 

23 

61 

27 

385 

107 

49 

14 

42 

86 


254 


$2 


60 


96 




2 


43 


89 




47 


90 




1 


123 


91 


2 
2 


30 


99 


2 


136 


100 


29 


101 


1 
1 
3 
3 

1 




50 


102 




33 


103 


1 


200 


104 


118 


107 




36 


108 


2 


72 


110 


1 


23 


Ill 




7 


115 




3 

1 


363 


116 


5 
2 
2 

1 
2 
3 


131 


118 


25 


129 


1 


64 


130 


28 


132 


5 

8 

1 


392 


133 


118 


136 


50 






14 


138 






43 






2 


88 










19,097 


19,6(M 


60 
3.06 


50 
2.55 


4,937 
251.8 


5,047 


Rate per 1,000 300-day workers 


257.4 











In Volume I of this report, reJating to wages and hours of labor, 
the fact that blast furnaces must operate continuously has been dis- 
cussed. As above stated the blast furnaces presented in this report 
operated on the average 308 days for the year under consideration. 
In only one other department, open-hearth steel works, is the average 
operating period in excess of 300 days, and there only slightly. This 
relation is worth calling attention to because from the fact of continu- 
ous operation a slightly exaggerated idea of the working year of blast 
furnace employees might easily be obtained. Aside from the facts 
conveyed by the detailed presentation of the table, it is desirable to 
note that if the plants be divided into two groups on the basis of 
size, those having 500 employees or less in one group and those having 
over 500 in the other, the general rate for the group of smaller plants 
is definitely higher than that for the larger plants. The plants with 
500 300-day workers or less have a total of 10,198 such workers and 
3,077 accidents, making the accident rate 301.7 per 1,000. The 
plants having over 500 300-day workers aggregate 9,406 such workers, 
the accidents number 1,970, and the rate is 209.4. 

This is true in spite of the fact that some of the larger plants have 
very unsatisfactory conditions. The explanation of this higher rate 
in the smaller plants falls under two heads: First, in these smaller 
plants the older methods of operation, involving the carrying of the 
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ore and other raw materials from the stock piles to the furnace in 
barrows and their handling at the top of the furnace by ''top fillers/' 
are still in use. These methods are Ukely to cause an increased 
number of accidents in two ways: (1) The number of men necessary 
to carry on the operations is much greater, and (2) the exposure of the 
individual man to falling objects, asphyxiating gas, and unexpected 
explosions is also greater. Second, the smaller plants have not yet 
been reached and influenced in the same degree as have the larger 
ones by the safety movement. Their small size and the consequent 
small number of accidents have tended to obscure the fact that their 
rate is very high. It has already been pointed out that a judgment 
founded upon the accident rate for a single year is open to serious 
question, but the showing of the smaller plants of a tendency toward 
higher rates from plant to plant indicates the need of more effective 
safety measures in such plants. 

BESSEMEB STEEL WOBKS. 

In the following table are presented the data for disabling accidents 
occurring in Bessemer steel works: 

ACCIDENTS IN BESSEMER STEEL WORKS REPORTING SUFFICIENT DATA FOR DETER- 
MINATION OF aOO-DAY WORKERS, YEAR ENDING JUNE 80, 1910. 





Positions 
shown 


300^7 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability. 
1 day and 
over. 


TotaL 


(H 


357 
195 
178 
204 
275 
201 
282 
199 
216 
209 
351 
363 
418 
395 
133 


273 
165 
114 
112 
238 
182 
268 
193 
20? 
270 
338 
432 
346 
393 
137 


1 
1 
1 
1 
2 




61 
63 
61 
91 

117 
90 

106 
74 
51 
86 
89 

104 

384 
65 
93 


63 


87 




54 


08 




62 


76 




tt 


79 


1 


lao 


80 


96 


81 


1 




107 


89 


1 
2 


7S 


91 , 




B 


101 


1 
1 
3 
1 
1 
2 


87 


103 


1 
3 
2 
1 


91 


116 


110 


132 


887 


138 


67 


145 


(K 








Total 


4,030 


3,668 


16 
4.36 


11 
8.00 


1,625 
415.8 


1 888 


Rate per 1.000 


4^ 1 











In the discussion of fatal accidents the two principal forms of 
steel making — the Bessemer process and the open-hearth process — 
are not separated. The number of Bessemer plants and the number 
employed therein are in each case very much smaller than the nuni> 
bers for the open hearth plants. While for general purposes it has 
been desirable to combine these plants under the heading ''steel 
works/' the hazards are suflBciently different to warrant the presenta- 
tion of indiyidual tables. The rates in Bessemer steel works are the 
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highest found anywhere m the industry, except that the switchmen 
in the yard department have a higher fatality rate than any single 
occupation in Bessemer steel making. The conditions productive of 
excessive hazard in these works are presented at greater length else- 
where/ but it is proper to summarize them here. First, the throwing 
of large masses of scrap into the converter causes risk, in the absence 
of special safeguards; that these masses will fall to the floor below 
and inflict serious injury. Second, the shower of sparks constantly 
issuing from the converter during a "blow" frequently causes minor 
bums and occasionally more severe bums. Third, in the operation 
of the hot metal ladles the occurrence of a "spill'' has been more or 
less frequent, endangering those who work upon the floor of the con- 
verter. Fourth, the explosions due to the presence of small quantities 
of moisture have been frequent and in a good many cases disastrous. 

OPEN-HEABTH STEEL WOBKS. 

The next table relates to disabling accidents occurring in open- 
hearth steel works: 

ACCIDENTB IN OPEN-HEARTH STEEL WORKS REPORTING SUFFICIENT DATA FOR 
DETERMINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
shown 


300-dA7 
workers. 


Number of accidents. 


Plant number. 


FataL 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


TotaL 


fi 


82 

S9 

116 

159 

280 

47 

59' 

87 

119 

40 

134 

16 

63 

347 

121 

875 

1,514 

326 

281 

100 

271 

59 

92 

332 

804 

733 

452 

166 

406 

487 

167 

200 


59 

61 

120 

118 

290 

39 

70 

103 

122 

36 

145 

13 

35 

344 

79 

887 

1,509 

324 

300 

69 

276 

60 

92 

343 

828 

613 

645 

157 

406 

598 

U7 

222 


1 


1 


7 

5 

32 

18 

37 

8 

2 

13 

11 

6 

21 

6 

1 

136 

57 

285 

607 

168 

71 

89 

49 

15 

61 

107 

191 

311 

135 

9 

161 

480 

49 

12 


9 


9 


5 


12 




3 
2 


85 


1ft 


2 

1 


22 


17 


38 


24.... 




8 


2« 




2 


4 


27 




13 


29 






11 


31 






6 


39 




1 


22 


49 




5 


53 






1 


64 


1 




187 


65 




67 


66 


3 
3 
2 

1 

I 


2* 

2 

1 


290 


68 


512 


79 


161 


82..,, 


72 


83 


t 
3 


41 


M 


54 


89 


15 


91 




i* 

3 


02 


09 




100 


103 


1 
7 

1 


192 


104 


3 



321 


116 


142 


120 


9 


131 




3 
3 
2 


164 


132 


2 
2 


485 


134 


58 


140 


U 










Total 


8,983 


9,017 


30 
3.83 


88 
4.21 


2.999 
332.6 


3.067 
340.1 


Hate pflrliXWSOO-day workers 











> See pp. 226 to 220. 
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LABOB COKDITIONS IN IBON AND STEEL INDUSTRY. 



The combined rate for open hearth and Bessemer is the highest 
found in the industry. When presented separately each is h^her 
than the other departments; the Bessemer much higher, the open 
hearth by a decided margin. This high proportion in these particu- 
larly characteristic departments of the industry is eyidence that steel 
mills have problems peculiarly their own. In a table on page 146 
it appears that in such works 68 per cent of the injuries are related 
to the special processes. 

A careful study ^ of fatal accidents in the iron and steel industry 
in All^heny County, Pa., shows that for that group of accidents only 
19 per cent were due to characteristic operations. This has some- 
times been regarded as showing that steel-mill dangers are much 
like those of other industries. This conclusion must be much modi- 
fied when the whole problem is taken into consideration. Not less 
than 42 per cent of all disabling accidents in the iron and steel indus- 
try are in connection with the special dangers.' When loss of time is 
considered the characteristic operations become still more important.' 

The conclusion drawn from these conditions in open hearth and 
Bessemer steel works by many steel men, namely, that their indus- 
try was so different from others that effective effort in the reduction 
of accidents was impossible, is shown to be untenable.^ 

A comparison between large and small plants in steel making in 
the above tables will not show the same degree of contrast that is 
shown in the blast furnaces. There is, however, sufficient indication 
of a higher rate in the smaller plants to suggest that the adoption of 
mechanical methods as seen in the larger establishments has had the 
same influence here as in the blast furnaces. 

PUDDLING. 

The next table shows the number of disabling accidents of each 
class occurring in the puddling departments : 

ACCIDENTS IN PUDDLING FOR PLANTS REPORTING SUFFICIENT DATA FOR DETER- 
MINATION OF SOO-DAY WORKERS, YEAR ENDING JUNE 30. 1910. 





Positions 

shown 

on pay 

roll. 


30^day 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability. 
1 day and 
over. 


Total 


1 


42 

52 

84 

9 

187 

121 

130 

276 

42 

182 

170 

128 


35 

29 

56 

8 

151 

100 

116 

103 

83 

173 

190 

147 










16 






3 
6 
4 

15 
2 
9 

10 
2 
3 
2 
6 


* * * '""**«• 


a 








62 








106 






IS 


112 








114 






10 


las 






141 








147 








148 






160 














Total 


1,887 


1,280 






62 
80.0 


80.0 


Bftttp« 1,000 aoo-d«7worten 







1 tartnmi, Work Awldmtt tad tlit Urn, p. 7^ •Soop.Ml •Boo pp. 88 and 80. «8«ep.87. 
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This process is the oldest of the purification methods by which 
iron is produced. While the occupation is an exceedingly laborious 
one, its hazards are not very great. Much difficulty was experienced 
in treating the puddling department in view of the fact that the pay- 
ments of workers are so largely on a contract basis. The employer 
makes a contract with a chief puddler to produce iron at a certain 
rate per ton. The contracting puddler then hires his own assistants 
and the amount paid to them is often unknown to the employer. 
This method of procedure rendered the determination of the operat- 
ing positions difficult and uncertain. The plants included in the 
table were all for which a determination was possible. The table 
does not, therefore, represent at all completely the industry of pro- 
ducing puddled iron. In the detailed table of fatahties by occupa- 
tion two puddlers appear as having lost their Uves in the course of 
the year. It is accordingly appropriate to explain that they are 
not included in this table, because the plant in which the accident 
occurred did not furnish complete data and because the records dis- 
closed that the death of the puddlers was due to the explosion of an 
adjacent boiler and not to an incident of their proper occupation. 

BOLLING MILLS. 

The table which follows relates to accidents in mechanically oper- 
ated and in hand-operated rolling mills: 

ACCIDENTS IN ROLLING MILLS REPORTING SUFFICIENT DATA FOR DETERMINA- 
TION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 

MECHANICAL OPERATION. 





Positions 

shown 

on pay 

roll. 


300-day 
workers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
abiUty. 
1 day and 
over. 


Total. 


5 


82 

160 

188 

22 

22 

37 

44 

124 

625 

281 

59 

388 

130 

2,014 

377 

122 

03 

377 

166 

195 

345 

124 

79 

183 

576 

261 

564 

2,054 

1,089 

208 

1,679 

81 


38 

113 

60 

7 

20 

32 

39 

98 

500 

205 

35 

389 

109 

1|964 

274 

78 

50 

364 

134 

187 

297 

119 

77 

181 

592 

262 

529 

1,961 

1,004 

198 

1,583 

63 






1 
26 
32 
2 
6 
2 


1 


12 




1 


27 


17 




32 


24 






2 


27 






5 


2^ 






2 


jy 




1 


I 


.Vj 


1 
1 


19 

121 

107 

18 

136 

57 

705 

76 

50 

31 

118 

58 

116 

140 

15 

12 

55 

329 

98 

123 

373 

223 

23 

368 

2 


20 


61 




122 


64 




107 


65 


1 
1 
2 

1 
1 




19 


66 


1 


138 


67 


69 


6S 


3 

1 


709 


70 


78 


71 


50 


76 






31 


79 


2 




120 


80 




58 


81 






116 


82 




1 


141 


KS 


.......... 


15 


W» 






12 


91 ::: 






55 


»9 


1 
1 


2 

1 
1 
2 
3 


332 


mi 


100 


Ifri 


124 


K« 


3 
3 


378 


104 


229 


106 


23 


116 


4 


21 


393 


120 


2 



7447**-^. Doc. 110. 62-1. vol 4- 
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The separation of the rolling mills into two groups^ mechanically 
operated and hand operated, was made because of the belief that the 
hazards in the two cases were quite distinctly different and should^ 
if possible, be made evident. For purposes of comparison, the rates 
in the two tables are here brought together. They are: Mechanically 
operated — fatal accidents, 2.06 per 1,000 300-day workers; permanent 
injury, 2.96; temporary disability, 1 day or over, 304.5; total, 309.5. 
Hand operated — fatal accidents, 1.03 per 1,000 300-day workers; per- 
manent injury, 2.62; temporary disability, 362.7; total, 366.4. Sim- 
ple inspection of these rates indicates the nature of the difference 
known to exist in these two classes of mills. For fataUty and per- 
manent injury the mechanical mills show the higher rate — ^in fatalities 
very pronouncedly higher. In the temporary disabilities the hand- 
operated mills show a considerably higher rate. The explanation of 
this difference is in the nature of the apparatus and the character of 
the material handled. If a man is caught in one of the moving parts 
of the mechanically operated mill, severe or fatal injury is more likely 
to be the result than in the hand operated mill. On the other hand, 
where the men themselves handle the heated billets and manage with 
tongs and hooks the material as it is rolled, their risk of temporary 
disablement by bums and similar injury is decidedly greater. It may 
be noted further that reduction of accidents is more prompt in the 
mechanical mills. The dangers of unprotected gears, of absence of 
means for crossing the roll tables, and of unprotected spindles are 
easily provided against. On the other hand, the danger of a man 
who actually handles the metal at the rolls has perhaps increased 
rather than diminished in recent years. The speed of the rolls is 
greater, and he must be both quicker and more accurate than the man 
occupying the same position in former times. The only remedies 
apparent for this higher hazard are the more careful selection of men 
and the more hberal use of ''spell hands." This statement appUes, 
of course, to the mills where direct handhng of the metal by the roll 
hands is now and probably for a long time will continue to be neces- 
sary. Constantly with the development of the industry mills are 
being transferred to the mechanically operated division and in this 
way the general hazard of the production of rolled material is being 
constantly lessened. 
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MECHANICAL DEPARTMENTS. 



The number of disabling accidents of each class occurring 
mechanical departments are shown in the table which foLows: 

ACCIDENTS IN MECHANICAL DEPARTMENTS FOR PLANTS REPORTING SUFFICIl 
DATA FOR DETERMINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, IJ 





Positions 
shown 


300-day 
wcn-kers. 


Number of accidents. 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


Tot 


1 


22 

111 
83 
67 
82 
31 
600 

9 
88 
78 
76 

9 
79 
48 

1,014 

400 

J32 

1,104 

158 

934 

40 

124 

00 

117 

92 

62 

64 

38 

772 

245 

254 

380 

250 

1,275 

574 

243 

1,255 

1,945 

IW 

85 

74 

29 

39 

927 

133 

105 

138 

66 

131 

2,827 

711 

264 


15 

84 

85 

45 

67 

26 

454 

7 

59 

70 

72 

7 

61 

45 

15 

943 

352 

84 

1.089 

127 

934 

33 

90 

45 

100 

83 

40 

40 

32 

780 

206 

240 

370 

272 

1,296 

504 

225 

1,250 

1.888 

76 

61 

52 

22 

29 

924 

107 

110 

147 

56 

121 

2,704 

597 

271 






21 

12 
13 




5...i 


1 






9 






10 








16 








17 








30 








21 








34 








28 




1 
1 




27 






29 






31 








39 




1 




44 






61 


1 


1 


83 
82 
20 

196 
30 

229 
2 
33 
15 
15 
19 
22 
10 
4 

152 
41 

136 
67 
27 

377 
93 
33 

107 

162 
16 
15 
93 
7 
12 

103 

9 

9 

46 

11 

37 

1,397 

191 

103 




M 




M 








06 


2 






KJ 






68 


2 






00 






70 


1 






71 






72 








73 








74 








76 








78 








79 


1 






80 






81 


1 

1 
1 

1 
1 






82 






80 






99 


4 
1 

1 




101 




102 




103 


1 




104 


2 
1 




105 


1 




100 




112 


1 


1 




113 




114 








116 '. 


2 


9 




130 




121 








127 








128 








131 








182 


3 
2 


7 


1 


138 




145 


1 








Total 


18,551 


17,421 


23 
1.32 


31 
1.78 


4,093 
234.9 


4 


Rate ptf 1.000 300-day workers 


2 











4 

t 

, 1 

lb 



The conditions disclosed by this table are of such a varied nati 
that the general rates are probably less significant than in any of t 
other departments. The mechanics in a steel plant have such a wi 
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range of occupation and carry on their work under such different con- 
ditions that to group them together may not seem strictly appro- 
priate. It has not been possible in any considerable number of cases 
to isolate individual occupations and determine the question of their 
hazard. Those mechanics engaged in making repairs are subjected 
to the greater risk. A very considerable number of these accidents 
are not simply those of the occupation, but are such as arise from 
the unexpected starting of machinery, or from the work of others in 
the vicinity, or from such accidents as the leakage of gas into the 
space where the work is being done. The rates, therefore, shown for 
these mechanical occupations are undoubtedly higher than would 
be shown by the same occupations in other industries. The mechanic 
in the steel works must many times encounter not only the natural 
hazard of his occupation but a special hazard incident to the place 
where he does his work. To what extent these special hazards affect 
the situation it is not possible from the material at hand exactly to 
determine. 

YARDS. 

The following table presents the information regarding accidents 
in yards: 

ACCIDENTS IN YARDS REPORTING SUFFICIENT DATA FOR DETERMINATION OF 

300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





Positions 
shown 


300-day 
workers. 


Number of aoddenta 




Plant nnmbelr. 


FataL 

• 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability, 
1 day and 
over. 


TotaL 


2 


25 

294 

42 

109 

39 

164 

200 

52 

54 

99 

119 

372 

16 

45 

475 

412 

100 

533 

96 

1,361 

102 

157 

108 

361 

288 

60 

18 

151 

563 

263 

125 


19 

222 

43 

86 

32 

137 

151 

41 

37 

89 

117 

289 

15 

31 

442 

363 

64 

526 

77 

1,360 

84 

116 

80 

300 

260 

46 

11 

129 

559 

221 

U8 






3 
16 

8 

4 
17 
23 

2 

8 
32 
13 

6 
10 
11 

5 
22 
17 

2 
20 

1 

89 
12 
58 

7 
21 
25 

4 

3 

4 
12 


73 


8 


5 


2 

1 




18 


9 




9 


10 




4 


16 






17 


17 




1 


24 


20 




2 


21 






8 


24 






32 


36 






13 


27 






6 


31 






10 


39 




1 


12 


44 




5 


61 






32 


64 






17 


66 






2 


66 


4 


1 


25 


67 


1 


68 


7 




96 


69 




12 


70 






58 


71.... 


1 




8 


73...... 




21 


73 






25 


74 






4 


76. 






8 


TJ, 


1 
2 




6 


79 




14 


m 




e 


a 






71 
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ACCIDENTS W YARDS REPORTING SUFFICIENT DATA FOR DETERMINATION 0? 
aOD-DAY WORKERS, YEAR ENDING JUNE 30, 1910-Concliided. 





Positions 
shown 


300KJay 
workers. 


Number of accSdenta. 


Plant Dumber. 


Fatal. 


Perma- 
nent 
Injury. 


Tempo- 
rary dia- 
abUity, 
1 day and 
over. 


TotiL 


fa 


864 

1,169 
456 
125 
957 
998 
381 
316 
88 
201 
265 
867 
238 
149 
110 
209 
209 
2,024 
1,212 
675 
179 


354 
1,188 
409 
115 
884 
915 
275 
229 
62 
155 
163 
866 
191 
156 
117 
177 
192 
1,936 
1,239 
563 
191 


1 
3 


1 


15 

249 

80 

51 

129 

80 

30 

8 

9 

8 

45 

229 

42 

12 

25 

8 

50 

482 

94 

118 

115 


17 


M 


2SS 


101 


1 


81 


102 




51 


ua 


3 
5 


1 
1 


133 


104 


» 


ua 


30 


109 






8 


112 






9 


113 






8 


114 






4S 


116 


5 


11 


945 


120 


12 


121 






12 


127 






as 


12H 






8 


131 






50 


132 


5 

1 
4 
2 


1 
4 


4S8 


133 


ff 


138 


122 


145 




117 








Total 


17,975 


16,441 


47 
2.86 


23 

1.40 


2,413 
146.8 


2.4S3 


Kate p(?r 1,000 300-<lay workers 


15L0 











It appears in this table that the fatalities in yard operations num- 
bered 47 and repn?sented a rate of 2.86 per 1,000 300-day workers. 
The.se figures are not much lower than those of blast furnaces, which 
had CO fatal accidents and a rate of 3.06 per 1,000, and for Bessemer 
and open-hearth steel works, which together had 46 fatal accidents 
and a combined rate of 3.63 per 1,000. The table includes a number 
of employees, such as common laborers, engaged in laying tracks, 
cleaning up the yards, and other general work, who, while they must 
be classed as yard employees, are not engaged in distinctively yard 
operations. The hazards of these employees are low. While this* 
fact may have modified the rate to some extent, the high fatality rate 
in yards is chiefly (hie to the extremely high rate for switchmen. Of 
the 47 fatal accidents, 27 were accidents to switchmen, who num- 
bered 990 300-day workers, making the fatal-accident rate for this 
occupation 27.3 per 1,000. The 20 remaining fatalities in yards were 
distributed among a total of 15,451 300-day workers, making the low 
rate of 1.3 per 1,000 for employees other than switchmen. The rat« of 
161.0 per 1,000 for accidents of all kinds indicates that yard occupa- 
tions as a whole are less hazardous than many others. 

Plants employing more than 500 had 10,036 300-day yard laborers 
who experienced 1,560 accidents, or at the rate of 155.5 per 1,000. 
Plants with 600 or less employed 6,406 300-day workers; the acci- 
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dents numbered 923, and the rate was 144.2. The rate for the 
larger plants is not markedly higher, but is nevertheless of consid- 
erable significance in view of the fact that among blast furnaces 
tlie larger plants have the lower rate.* These rates are brought out 
because of the fact that yard operation is not as well organized for 
safety as that of other departments in the steel mills. On pages 09 
to 101 this has been discussed as affecting the yard fatalities, and tlie 
particulars in which yard operation seems to be still deficient have 
been in some measure indicated. The large plants have uniformly 
adopted mechanical metliodi of production and of handling material 
within the mills to a much greater extent than the small plants. 
Thre congestion due to their growth, and possibly the fact that much 
of the railroad operation within the plants is controlled by independent 
corporations, has helped to bring about this condition of higher acci- 
dent rates for the large plants. Upon the point regarding outside 
control of transportation some further explanation is desirable. In 
the shipping yards of the large plants the railway companies interested 
in the product of the mills very frequently have their own tracks. 
^Yhen this is the case there is a degree of divided responsibiUty, the 
Tiulway controlling in some particulars and the operating company in 
others. In addition to this, a considerable number of companies having 
large transportation problems in connection with the operation of 
their miUs have organized what are frequently called ** connecting 
railways." These are broad-gauge roads, and being as a rule oper- 
ated independently of the control of the Interstate Commerce 
Commission, have not adopted all the devices required of interstate 
carriers. Even where the safety movement has taken root in the 
operation of the mills it has not always extended to the operation 
of the associated railway companies. This situation is probably not 
a little responsible for an apparently backward condition in safe- 
guarding yard operations. 
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STEEL FOUNDRIES. 



The following table presents information as to accidents to 
employees engaged in steel foundries : 



ACCIDENTS IN STEEL FOUNDRIES REPORTING SUFFICIENT DATA FOR 
MINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 


DETER. 




Positions 

shown 

on pay 

rolls. 


300-day 
workers. 


Number of accidontSL 


Plant number. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability. 
1 day and 
over. 


Total 


3 


2,447 
904 
187 
269 
739 
438 
313 
837 
465 
372 
587 
117 
630 
263 
112 
510 
229 
142 
355 

2,189 
183 
470 
487 
146 
882 
758 
124 
549 
236 
709 
293 
106 
97 


2,348 
931 
123 
245 
725 
45? 
340 
633 
477 
365 
597 
117 
586 
268 
101 
505 
231 
142 
306 

2,361 
134 
414 
516 
123 
867 
642 
114 
538 
218 
607 
292 
69 
92 




1 
8 


46 

87 

14 

31 

17 

62 

16 

69 

19 

11 

35 

40 

66 

50 

36 

127 

26 

28 

108 

341 

38 

10 

46 

34 

407 

194 

16 

39 

31 

33 

71 

1 

4 


47 


9 




95 


11 




14 


13 






31 


14 ., 




2 
2 


19 


18 


1 


6S 


19 


16 


20 


1 




70 


22 


1 

1 
2 


10 


45 




U 


43 




37 


40 




40 


53 






6e 


61 






50 


68 






36 


103 






127 


104 


1 


1 


S 


116 


2g 


121 


1 
2 


2 

4 
2 


111 


122 


347 


123 


49 


124 




10 


125 




2 
1 
2 
4 


48 


126 




3$ 


127 


i* 


410 


128 


196 


149 




16 


ISO 




1 


40 


161 


1 


S 


152 




33 


153 




1 


73 


154 




1 








4 












17,145 


16,480 


8 
0.49 


37 
2.25 


2, 1.'53 
130.6 


2, US 


Rate per 1.000 300-day workers 


133.4 
















In the general investigation it was not the original intention to 
include the steel foundries, but, inasmuch as many of them mako 
steel as well as cast it, returns were received from a considerable 
portion of this department of the industry. There were also returns 
with regard to accidents from a number of establishments which do not 
make steel, but were associated with rolling mills or other departments 
included in the general investigation. It seems desirable, therefore^ 
to bring together the available data concerning accidents in the foun- 
dries. Since these are not discussed in any other connection, tho 
facts regarding them are presented more fully than have been thos^ 
with regard to other departments. 

The hazards of steel foundries seem to be mainly related to two 
operations — (1) the handling of the molten metal and (2) the moving 



CHAPTER I. — ^ACCIDENTS IN THE INDUSTRY IN 1010. 41 

of heavy castings and other articles. The rates shown are as follows: 
Fatal accidents, 0.49 per 1,000; permanent injury, 2.25; temporary 
disability, 130.6; total, 133.4. These rates are, on the whole, decidedly 
lower than those observable in other departments. The permanent 
injuries nearly all arise in connection with the handling of hot metal. 
The metal is reduced to a molten state, either in a cupola, where the 
heat is produced by the combustion of coke in contact with the metal, 
or in an open-hearth furnace heated with gas flames. In either 
case, where the metal is tapped out of the furnace, there is considerable 
danger of explosion and danger that the flying masses of molten 
steel may be of sufficient size to cause serious burns. Nearly all the 
fatal cases recorded were due to burns arising from an explosion 
either at this point or in the course of the transportation of the metal 
to the molds. An illustration of this danger, which has been men- 
tioned elsewhere, may here be repeated: A ladle containing a large 
quantity of metal was being tilted to pour the contents. It had been 
raised from a pit dug in the ground for its reception. The location 
of the foundry was such that the soil contained considerable moisture, 
and this had at times caused difficulty by water leaking into this pit. 
To avoid this danger the pit had been given a boiler-plate lining, care- 
fully made and supposedly water-tight. Whether the lining had 
sprung a leak or water hadgotten into it in some other way is unknown, 
but the presence of water was probably due to unnoticed leakage. 
As the ladle was tipped either the operator of the tilting mechanism be- 
came confused or there was some unknown defect in the mechanism. 
He suddenly appeared to lose control of the ladle and abandoned his 
post. The ladle overturned, the contents f aUinginto the pit. A terrific 
explosion followed, instantly killing the operator. The explosion 
was of such violence that the tUe roof of the foundry was lifted clear 
from the waUs, the walls were blown outward, and the roof fell upon 
the workmen below. It is probable that the operator of the ladle 
was the only one killed directly by the explosion, the other fatalities 
being due to the falling roof. The violence of the explosion, of course, 
destroyed the pit lining and so wrecked the mechanism of the ladle 
that it was impossible to determine the various conditions 
which may have contributed to the disaster. This case, whOe 
unlikely to be duplicated, indicates the nature of one of the hazards 
constantly besetting the handling of molten metal. 

The temporary disabilities are due to two causes — bruises and 
crushing injuries connected with the moving of heavy flasks and 
castings, and minor burns, mostly of the feet. Wlicre small castings 
are made the metal is handled in small ladles carried by the men, and an 
accidental splash of metal falling into or upon the shoe is quite 
likely to produce a more or less severe burn. It has not been possible 
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in connection with this investigation to determine exactly whether the 
accident rate of foundries, while comparatively small, is capable of 
further reduction. The report of one of the agents of the Bureau 
upon a large foundry plant seems to indicate that many improve- 
ments are possible and that with them should go a still lower rate 
of accident. The following statements from the report in question 
are significant: 

In the machine shops the floors were worn, the boards loose and 
broken to such an extent that the workmen were constantly liable to 
accident from tripping. The walls of the buUding were old and 
open and exposed the men to bad weather conditions. The buildin<:s 
were crowded and littered with machinery and materials to an extent 
that was a constant menace. In the yards, together with piles of 
material, were accumulations of rubbish which might have been 
and should have been removed. It was reported that up to the fall 
of 1910 little or no attention had been given to safeguarding tlie 
employees against danger. At that time, under pressure, some 
changes were made in compliance with the factory laws of the State. 
No attempt to remove the dangerous conditions prevalent in the yards 
was apparent. Illustrating the general conditions prevalent in this 
foundry, the following may be instanced: In the sliop where tlic 

Patterns were made there were a number of pulleys running near tlie 
oor. A box had been built around these scarcely higher than the 
pulleys themselves, the belts extending up to the ceiling. Near the 
box lay a pile of scrap iron. The foreman's attention was called to 
the possibility of tripping over this pile of scrap and falling into tlie 

Eulley box. The foreman stated that he did not know whether the 
ox in question conformed with the State laws and knew of no reas<»n 
why it should not be made hirfi enough to protect a passer-by from 
the belting and a door arranged by which oiling would oe possible. 

This illustration is given at length because it is believed that it 
represents fairly the general condition in a considerable number of 
foundries. Their hazard has been so much less than that of other 
departments of the iron and steel industry that special attention has 
not been directed to them, and they undoubtedly remain in a con- 
dition much more hazardous than should be the case. 
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The following table gives a summary of the accidents and accident 
rates for the departments shown in the preceding tables: 

SUMMARY OF ACCIDENTS IN DEPARTMENTS REPORTING SUFFICIENT DATA FOR 
DETERMINATION OF 300-DAY WORKERS, YEAR ENDING JUNE 30, 1910. 





SOO-day 
work- 
ers. 


Number of injuries. 


Accident rate per 1,000 
workers. 


300-day 


DepBitments. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 
disa- 
bility, 
1 day 
and 
over. 


Total. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 

disa- 
bility, 
1 dav 

ana 
over. 


Total. 


Blast furnaces 


19.604 

3.668 

9.017 

1.239 

13.566 

10.675 

17.421 

16.441 

16,480 

38.868 


60 
16 
30 


fiO 
11 
38 


4.937 
1.625 
2,999 
62 
4.131 
3,872 
4,093 
2.413 
2.153 
9.179 


6,047 
1.552 
3.067 
62 
4.199 
3,911 
4,147 
2,483 
2,198 
9,373 


3.06 
4.36 
3.33 


2.65 
3.00 
4.21 


251.8 
415.8 
332.6 
60.0 
304.5 
362.7 
234.9 
146.8 
130.6 
237.1 


257.4 


Bessemer steel works 

Open-heartb steel works 

Puddling 


423.1 

340.1 
50.0 


Rolling mills (mechanical)... 
Rolling mills (hand) 


28 
11 
23 
47 
8 
61 


40 
28 
31 
23 

37 
142 


2.06 
1.03 
1.32 
2.86 
.49 
1.32 


2.95 
2.62 
1.78 
1.40 
2.25 
3.67 


309.6 
366.4 


MpphfiTiical .... . . . , ^ 


238.0 


Yards 


151.0 


Steel foundries 


133.4 


Dcs^artments not specified > . . 


242.0 


Total 


146.979 


274 


400 


35.304 


36.038 


1.86 


2.72 


240.6 


245.2 







< In addition to departments other than tLose specified In this column this group covers all depart- 
ments In establishments for which data as to departments were not separately reported. 

COMPARISON OF PLANTS AND DEPARTMENTS ACCOBDINa TO 

CHARACTEB OF SAFETY SYSTEMS. 

The purpose of this report throughout is to bring clearly and 
sharply to the attention of the reader the existing conditions as to 
accident occurrence and the need of improvement in methods and 
appliances tending to reduce accidents, and more important still to 
emphasize the possibilities of constructive effort. This will best be 
brought out in a study of the accident rates in plants which have 
well organized accident prevention systems in comparison with 
plants which have given little or no attention to the subject. Tlie 
following table presents a classification of plants chosen from the 
general table for the purposes of this comparison according to the 
following plan: 

First. The plants are composite; that is, each of tli m incl des at 
least two of the productive departments. 

Second. Each plant employs 1,000 or more 300-day workers, except 
one which falls below this limit by 25. Most of them have con- 
siderably over 1,000. 

Third. The accident returns from these plants were all scrutinized 
with special care. In every case the methods of keeping these records 
mid the probability of their accuracy were determined by personal 
investigation on the part of ilie a<::ents of the Bureau. 

For statistiCM of industrial Occidents In the United States, sre Riiilnin of the U. S. Bureau of Labor, 
Na 78; for statistics of tetal accidents in ooal mines, see Btillatln of the U. S. Bureau of Labor. No. 9a 
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Fourth. The actual condition of the plants as affecting the hazard 
was determined by careful individual inspection and study of each 
plant. With but two exceptions this study was made by the writer 
and occupied for each plant a period of from three days up to several 
weeks. 

It is believed that the four limitations suggested above and imposed 
in the selection of these plants for comparison renders the showing as 
exact and representative as it could possibly be made. The classes 
are based upon the degree of development found to exist in the safety 
systems in operation in these plants. In class A a safety system is 
well developed; in class B it is in process of development; in class C 
not developed. In this third class it is not the intention to assert 
that no efforts have been made in the direction of accident pre- 
caution, although in some instances such a statement would be with- 
out justification. Most of the managers of these plants are already 
conscious that effort in this direction is properly demanded of them 
and some of them have already initiated efforts. 



COMPARISON OF ACCIDENT RATES IN PLANTS CLASSIFIED ACCORDING TO DEORBI 
OP DEVELOPMENT OF SAFETY SYSTEMS, YEAR ENDING JUNE 30. 1910. 




300-day 
work- 
ers. 


Number of accidents. 


Accident rates per 1,000 SOOdsy 
workers. 


Plants having safety 
systems of specified class. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 
disa- 
bility, 
1 daV 
and 
over. 


Total. 


Fatal. 


Perma- 
nent 
injury. 


Tem- 
porary 
disa- 
biUty, 
1 day 
and 
over. 


Total 


A. System well dcwloped: 
Plant No. 120 


975 
6,137 
6.225 

7,C42 
l.OM 
2.348 


4* 

20 
12 

1 
5 


7 
16 
11 
5 
2 
4 


106 
862 
969 
1,270 
238 
548 


113 
881 
1,000 
1.287 
241 
657 


■ o.'es' 

3.21 

1.57 

.92 

2.13 


7.18 
2.44 
1.77 
.6.'5 
1.S5 
1.70 


108.7 
140.4 
155.7 
166.2 
219.6 
233.4 


115.1 


Plant No. 59 

Plant No. 104 


143.S 

ioa< 


I'lant No. 10? 


168.4 


Plant No, 102 


222.1 


Plant No. 101 


2S7.t 






Total 


24.411 


42 


44 


3,993 


4.079 


1.73 


1.79 


163.6 


167.1 






B. System In process of de- 
velopment: 
Plant No. 116 


5.572 
8.100 
4. 1S5 

0. s:w 
4. \n 


22 
19 
11 
14 
7 


58 

7 

6 

25 

10 


1.255 
2,089 
1,167 
1.1J41 
1.232 


1,3.% 
2,115 
1.1T3 
1.980 
1,249 


3.95 
2.34 

2.05 
1.69 


10.41 

.86 

1.19 

3.66 

2.42 


225.2 
267.6 
276.5 
284.1 
298.2 


230.4 


Plant No. 68 


260.8 


Plant Ko. 66 


280.} 


Plant No. 133 


289.8 


Plant No. 99 


302 S 






Total 


28.830 


73 


105 


7,674 


7,852 


2.53 


3.64 


266.2 


272.4 






C. System not developed: 
Plant No. 145 


1,491 
1,131 
1.272 
9.726 
1,296 


7 
1 
2 
24 
3 


6 
2 
1 

25 
1 


589 
478 
649 
6,095 
794 


601 
481 
552 
6.144 
798 


4.69 
.88 
1.67 
2.47 
2.31 


3.35 
1.77 

.79 
2.57 

.77 


395.0 
422.6 
431.6 
523.9 
612.7 


403.1 


Plant No. 127 


425.3 


Plant No, 80 

Plant No. 132 


434.0 
638.0 


Plant No. 81 


616.7 


Tflttl 


14.916 


37 


84 


7,605 


7,676 


2.48 


2.28 


603.2 


607.1 
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It is desirable to define somewhat carefully at this point the elo- 
ments which determine the classification in each group. The essen- 
tials of a safety system likely to prove effective may be sunmiarized 
as follows. In plants of class A all the factors specified are present: 

1. Safeguarding by signs, warnings, and mechanical contrivances. 

2. Adequate safety inspection. 

3. Safety committees of superintendpnts and foremen. 

4. Safety committees of workmen. 

5. Emergency and hospital care of the injured. 

6. A compensation system. 

7. Provision for the permanently disabled. 

Some comment is necessary on these items. A first step toward 
reduced accident rates is the correction of aU conditions which thor- 
ough scrutiny indicates to be dangerous. This is a much less difficult 
task than many plant managers beUeve. It costs money and time 
and eflFort, but in a comparatively brief period a plant can be brought 
to the standard of our present knowledge. As knowledge increases 
and new conditions develop there wiU be further demands upon 
mechanical ingenuity. 

The inspection system varies with the size of the plant, but must 
always be given competent leadership sufficiently independent of the 
operating departments. Unless this independence is provided the 
safety department is unable to carry out its ideas. 

The organization of a plant committee of superintendents is 
highly important. Otherwise the operating heads, whether superin- 
tende&ts or foremen, fail to come into active and aggressive sym- 
pathy with the movement. Nearly all such officers up to the time 
when the movement became strong held the idea that accidents were 
mainly of two characters, unavoidable incidents of industrial produc- 
tion or the result of a sort of carelessness which no education could 
remove. The only successful method so far devised to bring this 
essential element to the support of the movement has been the safety 
committee. 

Committees of workmen form the basis of an educational effort 
necessary to far-reaching success. 

The foregoing are most directly related to satisfactory results. 
The other items mentioned have a more indirect bearing, but are 
z^one the less important. 

In class B some of the measures characteristic of class A have 
already been introduced; in some cases all of them are in operation. 
Owing to the absence of some of the essential elements or to the fact 
that those which have been introduced have not been long enough in 
operation, complete results have not yet been secured. 

In class C practically only one of these various necessary things 
has been even begun. Some of the plants in this group have installed 
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to a partial rle^rce safety devices. Since this is, after all, a rather 
small part of what is necessary to the securing of results, class C 
must be regarded as exceedingly deficient. 

As before stated, these facts with regard to the different plants were 
carefully ascertained, and the classification of the plants was made 
prinr to the calculation of rates. This statement is made in order to 
call attention to the rather remarkable correspondence of these rates 
to the conditions disclosed in the plants on the basis of which the 
classification was made. The arrangement withm each class was 
determined after the calculation of rates, they being placed in order 
from lowest to highest with reference to their general accident rate. 

It will be observed that the least satisfactory member of each 
gruup has a considerably lower rate than the best plant in the fol- 
lowing group. The attempt was to assemble groups of plants hav- 
ing certain characteristics, and the results of these assemblages were 
very likely to overlap, as suggested. The margin between the last 
plant in class A and the first plant in class B is not very wide. Plant 
101 in class A has a. rate of 237.2, while plant 116 in class B has a 
rate of 239. G. A slight change in the relations of these two would 
have brought about an overlapping. 

The rates for fatality and jxTinanent injury appear to be a little 
contradictor}^ and therefore an explanatory statement is necessary. 
The fatality rates are : Class A, 1 .73 ; class B, 2.53 ; class C, 2.48. That 
class C should have a lower fatality rate than class B would appear 
to be contradictory. The explanation lies in two facts: First, that 
I)lant 110 of class B, while actively engaged in efforts toward safety, 
was during the year in question especially unfortunate in the number 
of its fatalities. But one other plant in the three classes has a 
greater number of fatalities, and only one other has a higher rate. 
On the other hand, in class C several i)lants, while showing an ex- 
ceedingly unsatisfactory situation in general accidents, were fortu- 
nate enough in the year under consideration to escape with few fatali- 
ties. In permanent injurj^'the rates are: Class A, 1.79; class B, 3.64 
class C, 2.28. The same explanation of the higher rate in class B 
that has becMi given for the fatality rates applies to these perma- 
nent injuries. It Ls pertinent at this point to refer to the statements 
made in the section on the significance of fatality rates.* The gen- 
eral accident rate is a much fairer basis of comparison for a single 
year, and where there is contradiction between it and the fatality or 
permanent disability rate, the general accident rate should be assumed 
to represent more accurately the real conditions. In the classes un- 
der consideration this general accident rate is: Class A, 167.1 ; class B, 
272.4; class C, 507.9. Class A does not represent the best results 

iBMpp.90ttid9L 



CHAPTER I. — ACCIDENTS IN THE INDUSTRY IN 1910. 47 

possible to be attained by well-directed safety effort, but represents 
the average which has been secured among certain plants which 
have adequately undertaken the task. Class C must be taken to 
represent a condition which was practically universal in the iron and 
steel industry not many years ago. The relation between the rates 
in these two classes may fairly be regarded as indicating the degree 
to which accidents may, and therefore ought to be, reduced. Class 
A has not yet gone to the limit. Class C has scarcely begun. 

Another possibility deserves consideration. Perhaps the year 
chosen was one of unusual misfortune in the plants of class C. If 
that were true, the position assigned them might be seriously unfair. 
Since rates are not possible for 1909 because the number of 300-day 
workers can not be determined, the number of accidents only can be 
compared. The plants in class A had 2,534 in 1909 and 4,079 in 1910 ; 
those of class B 4,364 in 1909 and 7,852 in 1910, and those in class C 
5,227 in 1909 and 7,576 in 1910. These figures indicate that the 
classification of 1910 is applicable in 1909 and that no injustice has 
been done to the plants of class C. 

Various estimates have been offered with regard to the degree to 
which industrial accidents may be decreased. In an industry like 
iron and steel, where the hazard is admittedly among the highest, 
these possibilities of decrease are necessarily the greatest. We have 
in these figures not an estimate but a positive demonstration of what 
can be accomplished in this industry in the way of accident decrease. 
The accident rate of class A is only 33 per cent of that of class C. 
In making this comparison it should be remembered that the main 
decrease was in accidents causing temporary disability, the rates for 
such accidents in Class A being 67 per cent less than those in Class C, 
while for fatal and permanent injuries combined the rates were only 
26 per cent less. 

An entirely appropriate question and one which should be an- 
swered with great candor is: Are these reductions possible in all 
plants 1 Do the plants of class C represent industrial conditions so 
different from those of class A that the comparison which has been 
made between them is an unjust one? The answer is: The condi- 
tions are absolutely comparable and nothing which has been done 
in plants of class A is in the smallest degree impossible in those of 
class C. The plants in each of the three groups under consideration 
consist individually of blast furnaces, steel works, and rolling mills. 
It is a fact that several of the plants of class A began the movement 
for safety under conditions even more discouraging than those which 
now exist in class C. The entire difference between those classes is 
due to the methods of the management and not at all to necessary 
differences of industrial condition. It is therefore by no means too 
strong a statement to say that any one of the plants in class C could 
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reach in a period of from 3 to 5 years the same position as to acci- 
dents now occupied by those of class A. 

In making this statement it should not be understood that the 
task is an easy or an inexpensive one. The plants of class A and class 
B have spent, and are spending, very large sums to secure their 
results. They are also spending time and thought and effort on the 
part of their managers. Those plants whose condition is not satis- 
factory — and there are some few that are probably even worse than 
any presented in class C — are in a position of great advantage for the 
rapid reduction of their accident rate. The pioneer work has been 
done. The methods of the movement have become standardized. 
Numbers of manufacturers have been so influenced by the progress 
of the movement that they have re-formed the designs of their machines 
and now produce apparatus in which many of the dangers against 
which the pioneers of the movement have had to contend are elim- 
inated. All these things being true, it is clearly within reason to say 
that a period no longer than the one mentioned above is all that is 
necessary for any plant which undertakes the matter with thorou^rh- 
ness and determination to achieve satisfactory results. No small 
element in this possibility is the fact that there has grown up in con- 
nection with the development of this movement a group of safety 
men who are devoting themselves enthusiastically to the needed 
work and who may be drawn upon by those plants which recognize 
that their present status is indefensible. 

The preceding section has shown the results of the development of 
safety systems when considered by plants as a whole. It is desirable 
to analyze these results along another line. It is possible, of course, 
that the figures shown in the preceding section depend upon some 
extraordinary' results in a single department and that there are other 
departments in which no such results have been attained or are pos- 
sible. The following table has been prepared in order to reply tc 
questions of this sort wliich may naturally arise. • 

In the preparation of this table the same general method was pur- 
sued as in the one just discussed; that is, departments were chosen 
upon the basis of knowledge regarding the conditions prevalent in 
them. Some limitations due to the nature of the available material 
must be noticed: (1) Some large plants used in the preceding table 
were not available for this since it was impossible to separate their 
departments satisfactorily; (2) plants which were not usable in the 
first table l)ecause they were too much below 1,000 in the number of 
300-day workers, or because they hvA too few departments, could be 
utilized here by uniting their departments into sufTiciently large 
groups. The result of this necessary diversity of the materials avail- 
able for the two tables accounts for the differences which exist 
between them. 
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COMPARISON OP ACCIDENT RATES IN DEPARTMENTS CLASSIFIED ACCORDING TO 
DEGREE OF DEVELOPMENT OF SAFETY SYSTEMS, YEAR ENDING JUNE 30, 1910. 





30(>-day 
work- 
era. 


Number of accidents. 


Accident rates per 1,000 
300-day workers. 


J>epaitmeDta having safety systems 
of specified class. 


Fatal. 


Per- 
ma- 
nent 
in- 
jury. 


Tem- 
porary 
disar 
bility, 
Idav 
aua 
over. 


Total. 


Fatal. 


Per- 
ma- 
nent 
In- 
jury. 


Tem- 
porary 
disa- 
biUty, 
Idav 
and 
over. 


TotaU 


A. System well developed: 

Blast furnaces 


2,107 

2,028 
4,504 
3,962 
2,882 


6 
7 

10 
2 

10 


1 
3 
7 

4 
3 


393 
626 
988 
385 
352 


400 
636 
1,005 
391 
365 


2.85 
3.45 
2.22 
.50 
3.47 


0.47 
1.48 
1.55 
1.01 
1.04 


186.6 

, 308.7 

219.4 

97.2 

122.1 


189.8 


Steel works 


313. 6 


Rollins mills 


223.1 


Mechanical 


98.7 


Yards 


126.6 






Total 


15,483 


35 


18 


2,744 


2,797 


2.26 


1.16 


177.2 


180.6 






B. System In process of develop- 
ment: 
Plast furnaces 


2,163 
3,123 
3,928 
3,250 
2,061 


3 
14 

4 
5 
7 


3 
7 
6 
4 


479 

1,164 

1,315 

894 

388 


485 

I.IS.*. 

1,325 

903 

395 


1.39 
4.48 
1.02 
1.54 
3.41 


1.39 
2.24 
1.53 
1.23 


221.fi 
372.7 
334.8 
275.1 
189.2 


224.2 


Steel works 


379.4 


Rolling mUls 


337.3 


Mechanical 


277.8 


Yards 


192.6 






Total 


14,515 


33 


20 


4,240 


4,293 


2.27 


1.38 


292.1 


295.8 






C. System not developed: 

Blastfurnaces «. 

Steel works 


2,208 
2,053 
4,928 
4,855 
2,993 


7 
9 

12 
5 

12 


9 
14 
31 
19 
12 


769 
1,196 
2,066 
1,834 

826 


785 
1,219 

2,099 

1,858 

850 


3.17 
4.38 
2.44 
1.03 
4.01 


4.08 
6.82 
6.29 
3.91 
4.01 


348.3 
582.6 
417.2 
377.8 
276.0 


355.5 
593.8 


Rolling mills 


425.9 


Mechanioal 


382.7 


Yards 


284.0 






Total 


17,037 


45 


85 


6,681 


6,811 


2.64 


4.99 


392.1 


899.8 







It win be noticed that the general accident rates increase from class 
to class for each department. For the smaller and more fluctuating 
groups of fatal and permanent injuries this is not always the case 
and should not be expected to be. 

The relation of the classes as a whole is not so well shown in this 
table as in that by plants, since the necessary limitations of the groups, 
pointed out above, makes them less authoritative for that purpose. 

This presentation clearly demonstrates that the results of safety 
effort are not confined to departments where conditions are particu- 
larly favorable but that they are found in all departments. The 
degree of success is not uniform, but there is success everywhere. It 
can not therefore be argued that safety methods are only useful in 
certain restricted areas or occupations and do not have general appli- 
cation. The evidence all points to a pervasive improvement affect- 
ing the entire plant, department by department. Even those depart- 
ments where the difficulty is greatest have been at least started in the 
jng^t direction and are securing results. 

7M7'*--S. Doc 110, 62-1, vol 4 A 
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LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 



DXTBATION OF DISABILITT. 

The table on page 43 makes it possible to compare the relative 
hazards of the departments of the industry as shown by the rates. It is 
now desirable to inquire whether any other factors should be considered 
in. reaching a final conclusion. It is clear that without considering 
the severity of the accidents an exact measure of the relative position 
has not been reached. Two methods of securing some knowledge of 
severity suggest themselves: (1) The percentage of cases falling in 
each disability period may be determined; (2) the average duration 
of disability may be taken as a measure. 

DISABILITIES TERMINATING IN SPECIFIED WEEK. 

The accompanying table aggregates the disabilities terminating in 
each week from the first to the fifth and in the sixth and later. Their 
distribution is shown both in the form of percentages and in the form 
of rates. 



COMPARISON OF DEPARTMENTS, SHOWING DISABILITIES OF SPECIFIED CHAR- 
ACTER AND DURATION. YEAR ENDING JUNE 30. 1910. 

[Tbe figures in this tabic are for those departments onlv which reported data sufnoient for detennioaUoo 
of 300^ay workers, together with week in which temporary disabilities terminated.] 

NUMBER OF DISABILITIES. 





Num- 
ber of 
estab- 
lish- 
ments. 


SOOKlay 
work- 
ers. 


Total 
non- 
fatal 
in- 

Juries. 


Per- 
manent 

in- 
juries. 


Temporary disabilities (1 day and over) termi- 
nating in specified week. 


Departments. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and 
later. 


Blastfurnaces 

Steel works 


27 
21 
42 
25 
23 


10,522 
10,0 n) 


3,350 

4.(K)3 


20 
34 
53 
25 
17 

• 


1,747 
1,926 
3,453 
l,89G 
8o7 


762 
895 
1,667 
705 
404 


331 

430 
700 
301 
153 


123 

258 
361 

190 
77 


126 
183 
295 
125 
78 


277 


Rolling mills 

Mechanic aL ........ 


19, OHO 6,957 
U,62t) 3,44S 
10.965 1,700 


428 
200 


Yards 


1AA 








Total 


(») 


65,147 1 10.458 


149 


9,889 


4,433 


1,915 


1,014 


807 ' I.2S1 













PER CENT IN EACH CLASS. 



BATES PER 1,000 300-DAT WOBKEBS IN EACH CLASS. 



Blastfurnaces 

Steel works 


27 
21 
42 
25 
23 


10,522 
10.0'M 
19,040 
14,r.2.) 
10, 1*G) 


100.0 
UKl. 
100.0 
1(N).0 
100.0 


0.6 
.8 
.8 
.7 

1.0 


52.1 
4H. 1 
49.6 
55.0 
51.0 


22.7 
22.4 
24.0 
20.4 
23.8 


0.9 

10.7 

10.1 

8.7 

9.0 


8.6 
6.4 
6.2 
5.7 
4.6 


8.8 
4.6 
4.3 
3.6 
4.6 


7.2 
6.9 


Rolling mills 

Mechanical 


6.2 
5.8 


Yards 


6.1 






Total 


0) 


65,147 


100.0 


.8 


50.8 


22.8 


0.8 


5.2 


4.1 


6.4 







Blast ftimaces 

Steel works 


27 
21 
42 
25 
23 


10.522 
10,000 


3R4 
400.3 


1.0 
3.4 
3.8 
1.7 
1.6 


166.0 
192.6 
1M.4 
129.7 
79.1 


72.4 
89.5 
87.6 
48.2 
36.8 


31.6 
43.0 
36.8 
30.6 
14.0 


11.6 
26.8 
19.0 
13.4 
7.0 


120 

18.3 

15.6 

8.1 

7.1 


23.0 
27.7 


Rolling mills 

Merhnnicftl 


19, (MO 365.4 
14.620 • 235.8 


22.6 
13.7 


Yards 


10,963 


155.0 


9.6 






Total 


0) 


65,147 


298.7 


2.8 


151.8 


68.0 


39.4 


16.6 


13.4 


19.1 







* The total number of estabUshmenta can not beaioartainad by adding tba itama, ilnoa many aiitaMiilv 
menta taava aevaiml departmenta. 
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Knowledge of the diflferent departments would suggest that they 
differ to such an extent that some of them would show a markedly 
greater proportion of the disabilities which terminate in the first week 
than others; but the table shows that no department varies widely 
from the average. The percentages of the first week are as follows: 
Blast furnaces, 62.1 per cent; steel works, 48.1 per cent; rolling millsy 
49.6 per cent; mechanical, 55.0 per cent; yards, 51.0 per cent; average, 
50.8 per cent. 

In the following table facts similar to those just presented are 
brought out for a single large plant for a period of six years: 

COMPARISON OF DEPARTMENTS SHOWING DISABILITIES OF SPECIFIED CHAR- 
ACTER AND DURATION IN A PLANT EMPLOYING AN AVERAGE OF 0,024 MEN, SIX 
YBARS ENDING DECEMBER 31. 1910. 

NUMBER OF DIS ABIUTOSS. > 



Departments. 



Blast fursAoei. 

Steel works 

Rolling milla.. 

Yards 



Total. 



aOtXlay 
work- 
ers. 



0,608 
5,503 
10,259 
5,625 
4,586 



32,581 



Total 

non- 

fatol 

injuries. 



1,025 
1,357 
1,763 
1,003 
846 



0,594 



Perma- 
nent 
Injuries. 



13 

12 

20 

9 

7 



01 



Temporary disabilities (1 dav and over) tecw 
minating in specified week. 



First 



704 
504 
733 
535 
393 



2,860 



Second. 



301 
250 
356 
180 
144 



1,237 



Third. 



182 

170 

180 

92 

87 



717 



Fourth. 



115 

139 

124 

48 

57 



483 



Fifth. 



97 
78 
124 
35 
55 



389 



Sixth 

and 

later. 



213 
198 
220 
104 
103 



838 



PER CENT IN EACH CLASS. 



RliPt furnaces • 


0,608 
5,503 
10,259 
5,625 
4,586 


100.0 
100. 
100.0 
100.0 
100. 


0.8 
.9 

LI 
.9 

.8 


43.3 
37.1 
4L6 
53.3 
46.5 


18.5 
18.9 
20.2 
18.0 
17.0 


H.2 
12.5 
10.0 
9.2 
10.3 


7.1 
10.2 
7.0 
4.8 
6.7 


6.0 
5.7 
7.0 
3.5 
0.5 


13.1 


J?tf**l works 


14.0 


KollLne milb. 


12.5 


Mf^'hanical 


10.4 


Yards 


12.2 






Total 


32,581 


100.0 


.9 


43.5 


18.8 


10.9 


7.3 


6.9 


12.7 



BATES PER 1.000 300-DAT WORKERS IN EACH CLASS. 



Blastfurnaces 


6.608 
5.. 503 
10.259 
3.625 
4.586 


245.9 
246.6 
171.8 
178.3 
184.5 


2.0 
2.2 
L9 
L6 
L5 


106.5 
9L6 
7L4 
95.1 
85.7 


45.6 
46.5 
34.7 
32.0 
3L4 


27.5 
30.9 
18.1 
16.4 
19.0 


17.4 
25,3 
12.1 
8.5 
12.4 


14.7 
14.2 
12.1 
6.2 
12.0 


32.4 


Steel works 


35 6 


RoUinc mills 


21 4 




18.5 


Yaida 


22.5 






Total 


32,581 


202.4 


L9 


88.1 


38.0 


22.0 


14.8 


n.9 


26.7 







t348 cases, for which length of disability was not reported, are not included In this table. 

Comparing the table just presented with the preceding table relat- 
ing to all plants reported in 1910, it is seen that for the years 1905 to 
1910 in the single large plant the percentages of temporary disabilities 
terminating in the first week were uniformly lower in each of the 
five departments than in the same departments for the industry as 
^ whole in 1910, but on the other hand the percentages terminating 
in the sixth week and later were much larger than in the industry as a 
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I »»•»•• * 



Temporary disabilities teraolxuitinc ^ 
QMCtlied 



Beoond. 



Third. 



Fourth 



S8.067 19.551 



4,439 
47.0 



MIS 



10.930 
U.0 



1,014 

io.8 



Fifth. 



7,1C7 
7.8 



807 
8.6 



Sixth 

and 

later. 



TotoL 



15.397 
10.8 



1.251 
13.3 



91,712 
100. 



9.43! 
100.3 
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number of repoited cases, the total days lost, and the average days 
lost per injury: 

AVERAGE DAYS LOST PER INJURY IN SPECIFIED DEPARTMENTS OF 130 PLANTS. 

TWO YEARS ENDING JUNE 30,^910. 

fit should be noted that th« groaps of ton than 200 are so small that they do not have much slgnlficanoa. 



Departments. 



Blast fumaoes 

Steelworks 

Rolling mills 

Tube mills. 

Sheet mills 

Mechanical 

Yards 

Foundries 

E lectrical 

Boiler houses and engine rooms 

Crucible furnaces 

Forge shops 

Puddling 

Wiremlfia 

Miscellaneous 

Mot reported 

Total 



Injuries for 

which time 

lost was 

reported. 



1,317 

990 

2,033 

462 

252 

1,24S 

1,443 

1,283 

76 

237 

101 

136 

122 

308 

744 

950 



11,702 



Days lost. 



TotaL 



17,544 

14,048 

24,744 

7,411 

3,063 

16,196 

20,304 

12,760 

1,663 

3,309 

1.930 

1,476 

2,675 

3,671 

10.671 

9.383 



150.857 



Average 
perli^ury. 



13.3 
14.2 
12.2 
16.0 
12.2 
13.0 
14.1 
10.0 
22.0 
14.0 
19.1 
10.9 
21.9 
11.9 
14.3 
9.9 



12.9 



In this table appears the averaj::e loss per injury for each of the 
departments. The table discloses in a measure the degree of severity 
of injuries in each department, but the figures can not be used as 
a basis for ranking the departments with regard to hazard, because 
the number of 300-day workers is not available and the frequency 
of accidents to workers in the several departments as shown by the 
rates per 1000 300-day workers can not be determined. 

Consideration of the duties of electrical workers, especially linemen, 
suggests the possibility of severe injury. They must from time to 
time deal with currents of high intensity. They also work often at 
high elevations where a mild shock, not injurious in itself, might 
cause a fall. It appears reasonable to suppose that the prolonged 
disability shown in the table, while not conclusive since it pertains 
to so small a group, represents one phase of their danger. 

It is possible further to present the matter just considered on the 
basis of the single plant which has already been used for comparative 
purposes. For this plant the total number of days lost from disabil- 
ities, classified according to week of termination, were ascertained 
for the 5 principal departments. The figures are presented in the 
following table in three forms: First, the total number of days lost; 
second, the percentage of loss in each class; and third, the average 
days lost per injury in each class. 
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page 50 and that on page 61. With a high percentage of injuries 
there appears for the mechanical department a high percentage of 
lost time in the early periods. For this department the losses run 
as follows: First week, 12.2 per cent; second week, 12.2 per cent; 
third week, 10.7 per cent; fourth week, 7.8 per cent; fifth week, 6-.6 
per cent. 

It will be noticed that for each department the average days lost 
per injury during the 6 years in the single plant are considerably 
higher than the averages for the same departments of the 130 plants in 
1909 and 1910. This does not indicate a greater prevalence of severe 
injury but is due to the fact that minor accidents decline more 
rapidly under organized safety effort than serious ones, and the 
result is a higher average duration per injury. 

It is of interest to know the average amount of time lost annually 
per worker from accidents in the principal departments of all the 
plants under consideration. To ascertain this, data are necessary 
both for total time lost and for total number of 300-day workers. As 
already indicated, the total time lost is reported for injuries occurring 
in 130 plants during the years ending Jime 30, 1909 and 1910, and in 
one large plant for the years ending December 31, 1905 to 1910, 
but data were not available for the determination of 300-day workers 
for these periods and plants, according to the method explained on 
pages 21 and 22. It is possible, however, to estimate with approximate 
accuracy the number of 300-day workers, and this is done by the 
following method. 

By combining the available data for the plants reporting number 
of accidents for the year ending June 30, 1910, with those for the 
large plant reporting these items for the calendar years 1905 to 1910, 
the total number of 300-day workers and of injuries involving tempo- 
rary disability are ascertained,* and the accident rates as shown in the 
following table are found. It is assumed that the relation between 
workers and accidents expressed by these rates also prevails in 
plants for which time lost from injuries was reported, but for which 
300-day workers could not be determined. Dividing the number of 
injuries in such plants, shown in the next to the last column of the 
table, by the accident rates, the calculated number of 300-day 
workers for each department, shown in the last column, are secured. 

1 For these data see tables, pp. 43 and U9 and Appendix D. 
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CALCULATED NUMBER OF 300-DAY WORKERS IN SPECIFIED DEPARTMENTS OF 
PLANTS REPORTING TOTAL DAYS LOST FROM INJURIES. 



DepartzDfloti. 



Blastfurnaces 
Steel works... 
Rolling mills.. 

Founories 

Mechanical... 
Yards 



Data for plants for which 
numbtf of 300-day workers 
could be determined.* 



Number 

of 300-day 

workers. 



26.212 
18,188 
34.500 
18,768 
23.016 
21,027 



Injuries involving 
temporarv disa- 
bility, 1 day and 
over. 



Number. 



6.628 
5,946 
9.858 
2.523 
5.117 
3,300 



Rate per 

1.000 
300-day 
workers. 



253 
327 
286 
134 
222 
157 



AUln- 
Juries for 

which 
time loet 

wasre> 
ported.* 



2,942 
2,347 
3.796 
1,645 
2,251 
2,289 



Cateo- 
latad 

number 
of 300^ 



11. 
7,077 
13.2n 
12.27f 
10. M 
14.ifll 



1 Figures cover combined data for the year ending June 30, 1910, and in the case of 1 large plant the 6 
ending Dec. 31, 1910. See tables on pp. 43 and 119 and Appendix D. 

s Figures cover combined data for the 2 years ending June 30, 1910, and in the case of 1 large plmt Ifei 
years ending Dec. 31^ 1910. See Appendixes B and F. 

Dividing the reported number of days lost by the calculated 
number of 300-day workers gives the estimated average yearly loas 
in days per 300-day worker shown in the table which follows: 

ESTIMATED AVERAGE NUMBER OF DAYS LOST ANNUALLY PER 300-DAY WORESB 
IN SPECIFIED DEPARTMENTS OF PLANTS REPORTING TOTAL DAYS LOST. 





Blast 
furnaces. 


Steel 
works. 


Rolling 
mills. 


Foun- 
dries. 


Mechan- 
ical. 


Yards. 


Caknilated number of 300-day workers 

Renorted number of days lost * 


11,628 
50,011 

4.30 


7,077 
43,855 

6.20 


13,273 
58,685 

4.42 


12,276 
21,467 

L76 


10,140 
31,835 

3.14 


I4.fli 
S5.IB 

144 


Average yearly loss in days per 300-day 
worker 







1 Figures cover combined data for the 2 years ending June 30, 1910, and in the case of 1 large plant ttai 
6 years ending Dec. 31, 1910. See tables on pp. 53 and 124. 

This table indicates that the highest average number of days lost 
per 300-day worker was in the steel works, followed in order by roil- 
ing mills, blast furnaces, mechanical operations, yards, and foundries. 

Tables which have already been given have indicated that with a 
decreasing accident rate there is a considerable fluctuation in the 
proportion of minor accidents and of those of a more serious char- 
acter, with a tendency to a more rapid decrease in the accidents of 
short duration than in those involving a longer period of disability. 
The relation between a declining accident rate resulting from orgai^ 
ized safety work extending over a period of years in the same estab- 
lishment and the average days lost per injury, as well as the average 
days lost per 300-day worker, may be studied in the records of one . 
plant where complete data are available for each of the six yean^ J 
1906 to 1910. The following table presents in comparative foim thad 
resitlts of this ezperience: 
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OCCIDENT RATES PER 1,000 aOO-DAY WORKERS AND AVERAGE DAYS LOST PER 
INJURY AND PER 300-DAY WORKER IN THE PRINCIPAL DEPARTMENTS OF A PLANT 
EMPLOYING AN AVERAGE OF 6,624 MEN, BY YEARS, 1905 TO 1910. 



13 last furnacM: 

Nonfatal injuries 

Loss of time in days. 

Average days lost per injury 

Nonfatal<«oddent rates per 1,000 300- 
day workers 

A voage days lost ptf 3Q0-day worker. . 

eteel works: 

Nonliatal Injuries 

Loss of time in days 

Average days lost per injury 

Nonfatal'accldent rates per 1,000 300- 
day workers 

Average days k»t per 300-day worker. . 

Kolling mills: 

Nonfatal injuries 

Loss of time In days 

A verage days lost per injury 

Nonfatal-accident rates per 1,000 300- 

dsy workers 

Average days k)st per 300-day worker. 

Mechanical: 

Nonfatal injuries 

Loss of time in days 

Average days lost per Injury 

Konfatal-aocident rates per 1,000 300- 
day workers 

A verage days tost per 300-day worker . 

Yards: 

NonAital injuries 

Loss of time In days 

A verage days lost per Injury 

Konfbtal-Accldent rates per 1,000 300- 
day workers 

A verage days lost per 300-day worker. . 

Total, 5 departments: 

Nonfatal injuries , 

Loss of time In days 

Average days lost per injury 

NontetaI-4K)cident rates per 1,000 300- 
day workers 

A verage days tost per SOO^lay worker. . 



1906 



406 

6,400 

13.3 

422 
5.62 



267 

4,187 

15.7 

361 
5.66 



348 

4.348 

12.5 

249 
3.11 



415 

6,166 

12.4 

381 
4.75 



290 

3,862 

13.3 

245 
3.26 



1,726 

22,963 

13.3 

321 
4.28 



1906 



399 

6,834 

17.1 

316 
5.42 



271 

6,196 

22.9 

276 
6.22 



401 

7,646 

19.1 

237 
4.52 



1907 



314 

8,116 

25.8 

287 
6.90 



335 

7,462 

22.3 

285 
6.35 



357 

7,196 

20.2 

190 
3.83 



186 

2,599 

14.0 

162 
2.27 



199 

3,872 

19.5 

175 
3.41 



1,456 

27, 147 

18.6 

234 
4.37 



182 

3,153 

17.3 

158 
2.74 



146 

3,062 

21.0 

156 
3.28 



1,334 

28,989 

21.7 

211 
4.59 



1908 



191 

5,156 

27.0 

192 
5.19 



119 

1,835 

15.4 

236 
4.64 



1909 



168 

3,658 

21.8 

149 
3.24 



73 

i,ceo 

22.7 

116 
2.64 



60 

889 

14.8 

169 
2.50 



611 

13, 198 

21.6 

169 
3.66 



213 

3,339 

15.7 

1«?8 
2.94 



225 

4,778 
21.2 

232 
4.94 



309 

5,546 

17.9 

174 
3.12 



76 
1,423 

18.7 

107 
2.00 



94 

l,fkS7 
17.9 

234 
4.20 



917 

16,772 

18.3 

184 
3.36 



1910 



181 

8,622 

20.0 

167 
3.35 



217 

5,349 

24.6 

191 
4.72 



293 

6,548 
18.9 

123 
2.32 



102 

1,638 

16.1 

113 
1.82 



105 

1,845 

17.6 

182 
3.2:J 



8ns 

18,002 
20.0 

148 
2.96 



Tlie above table presents a condensed history of the progress of 
accident prevention in the plant whose experience is analyzed in 
detail in Chapter II. The salient feature of this table Ls the steady 
and considerable fall in the accident rates per one thousand 300-day 
workers and in lost time per 300-day worker. These figures furnish 
two measures of improvement in conditions in this period of six 
years. Between 1905 and 1910, taking the five principal depart- 
ments of this plant together, the accident rate per one thousand 300- 
day workers fell from 321 to 148, or 57 per cent, while the average 
days lost per 300-day worker fell from 4.28 to 2.96, or 31 per cent. 

It will be observed that the per cent of decUne in the rate per one 
thousand 300-day workers was greater than the per cent of decUne 
in the average days lost, and this is true for each of the five depart- 
ments shown in the above table. The explanation of tliis more 
rapid decline in the accident rates than in the days lost is that the 
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minor accidents decrease more rapidly than do those of a more 
severe character. This has previously been indicated in the com- 
parison between plants with developed safety systems and those 
which have done Uttle or no work of that character. A very great 
number of the minor injuries are of a nature which a little care and 
foresight will prevent. On the other hand, an important feature of 
the severe accidents is the fact that they can not be foreseen and are 
not, therefore, so readily diminished by safety measures. 

From the fact that with safety effort the accident rate per one 
thousand 300-day workers declines more rapidly than does the 
average days lost per 300-day worker, it follows that under these 
circumstances the average days lost per injury will increase, and it 
wiU be seen that in the above table this is what uniformly took place 
in each of the five departments covered. These figures,' it should be 
pointed out, do not indicate a greater prevalence of serious injury, 
but merely that the short disability accidents declining more rapidly 
than those of a serious character the average duration of each injury 
is somewhat longer. 

LOSS OP TIME, BY OCCUPATIONS. 

The foUowing table brings out the liability of the occupations to 
various degrees of severity in their injuries. 

COMPARISON OF TYPICAL STEEL-PLANT OCCUPATIONS, BY NUMBER OF DAYS LOST. 

PER INJURY. 

[Figures are for 130 plants for 2 years endlns June 30, 1910, and for 1 plant for yean ending Dec 31, 191 ) 

For details see Appendixes B and F.] 



Occupation. 



Oilers and greasers 

Crane hookers 

Switchmen 

Ladle men, steel works. . 

Laborers, steel works 

Cast-house crew ^ 

Cranemen 

Stockers, blast furnaces *, 
Laborers, blast furnaces. 
Laborers, rolling milLi . . . 

Laborers, yards 

Mechanics > 

Rolling crew* 

Shearmen and helpers . . . 



Days lost. 



Number 






of 
injuries. 


Total. 


Average 

per 
Injury. 


105 


4.224 


26 


249 


6.031 


a 


379 


7,487 


au 


2U 


4.329 


»j 


973 


18,167 


19 


481 


9,250 


19 


182 


3,092 


i: 


282 


4.767 


i: 


1.315 


20.802 


14 


1.699 


27.747 


16 


1,648 


23,660 


14 


1,299 


17.607 


14 


623 


8.215 


n 


630 


0,205 


13 



1 Includes barmen, daymen, cinder snappers, keepers, an 1 keepers' helpers. 

* Includes bottom flliers, cagers, larryinen, scale-car operators, sklp^obt operators, and top fillers. 

* Includes handy men, machinists and helpers, millwrights, pipe ntters and helpers, and repair men. 

* Includes catchers, drag downs, finishers, hookers, hook-ups, lever men, manipulators, roll engineers, 
rollers and helpers, roll bands, roughers, screw men, stranders, and table men. 

The number of injuries occurring to each occupation and the total 
number of days lost by the injured being shown, a simple division 
discloses the average loss per injury. The highest average, 26 day^. 
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occurs among oilers and greasers. These workers must necessarily 
approach the moving parts of the various machines to which they 
give attention. Until very recently comparatively little attention 
had been given to rendering their approach safe. They had been 
aUowed to climb into perilous positions and carry on their work 
under needlessly dangerous conditions. Next in order come crane 
hookers, with an average of 23 days lost per injury. Men in this 
occupation are necessarily exposed to very considerable danger. 
They have to handle constantly masses of moving material of great 
size and in more or less rapid motion. If a chain slips or a bar falls, 
the crane hooker is in danger. Following this group are the ladle men 
in steel works with an average loss per injury of 20 days. While this 
average is based upon ladle men, it probably applies to other workers 
in the steel works similarly situated, as for example, the vessel men 
in the Bessemer works and the pitmen in the open hearth works. 
The danger in their occupation is closely connected with the hand- 
ling of hot metal. Explosions of molten metal, the breaking of 
chains, and other accidents of this character constitute a condition 
of menace which can be improved only by the most scrupulous 
care. The switchmen on the railways of the plants also had 20 
days of average loss. This showing for the switchmen reenforces 
what has been said elsewhere with regard to the hazard of their 
occupation. Special comment is not necessary on the other occupa- 
tions shown in the table. 

OOBfFARISON OF TIME LOST IN PLANTS HAVING EXTREME CONDmONS 

AS TO SAFETY SYSTEMS. 

Before passing from the consideration of this matter of lost time 
per man employed, it is desirable to present another contrast. This 
is done in the following table: 



COMPARISON OF A PLANT WHICH HAS MEASURES FOR SAFETY WITH A PLANT 

WHICH LACKS SUCH MEASURES, BY DEPARTMENTS. 

[Plant A is one in which active measures for safety have been undertaken; Plant X one in which such 

measures are lacking.] 



Departments. 


Accident rate per 

1,000 300Klay 
workers. » 


Days lost per 
injury. 


Days lost per 
300-aay worker. 




Plant A. 


Plant X. 


Plant A. 


Plant X. 


Plant A. 


Plant X. 


Rl&tt furnace-, r rx,,»» ^r--, 


163 
291 
202 
147 
112 


607 
925 
536 
198 
519 


15.8 
16.0 
16.2 
13.4 
13.4 


16.1 
18.5 
18.0 
17.9 
16.9 


2.7 
4.7 
3.2 
2.1 
1.2 


8.0 


Btapl works .............................. 


16.9 


P nllinv mill r. ....... .......... .r 


9.7 


VaKl.r. 


4.2 


MMhanical ,...,.,.■ 


9.1 






TotaJ 


180 


508 


15.7 


17.6 


2.8 


8.9 







>AU disabling accidents, both fatal and nonfataL 
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Hitherto the facts have been presented mainly by groups of plants^ 
the worse compared with the better. Plant A stands high on the 
list of those that have undertaken successfully safety activities. 
Plant X, on the other hand, is among those which may be said to 
liave done almost nothing in this direction. 

The table under consideration contrasts extreme conditions. The 
rate in Plant A is 35 per cent of that in Plant X. The contrast is 
sufflciently pronounced between the plants taken as a whole. When 
we direct attention to the different departments a still more strikiiig 
contrast comes into view. In steel works, for example, Plant X has 
a rate of 925 against a rate of 291 in Plant A, more than three times 
as high. In the mechanical department Plant X has a rate nearly 
five times that of Plant A. 

Considering the average loss per injury, an excess in Plant X 
appears of 4.5 days in the yard department and 3.5 days in the 
mechanical department. In the plant as a whole the loss is 1.8 days 
per injury higher. Not only were injuries much more numerous but 
they were of greater average severity. 

This excessive disability from the injuries in Plant X influences 
the average loss per 300-day worker to such an extent that these 
losses are in more striking contrast than the rates. In steel works, 
for example, rates in Plant X were three times those in Plant A 
Losses per 300-day worker were nearly four times as great. The 
facts are shown in the accompanying diagram. 

IHiis comparison emphasizes a condition of apathy regarding the 
occurrence of accidents in such plants as X. The condition is one 
very largely characteristic of the entire industry not very long ago. 
Nearly every large plant in the country has at some time been in a 
situation more or less closely approximating that of Plant X. 

Equally, on the other hand, does this table emphasize the possi- 
bilities of constructive effort. Plant A started in the effort for safety 
under circumstances distinctly more discouraging than those which 
now prevail in Plant X, although its record was never so bad. Plant 
A presents a high but perfectly attainable standard. 

NATUBS OF THE INJUBY. 
RELATION OF INJURY TO PERIOD OF DISABILITY. 

Under this heading the relation of the different sorts of injury to 
the periods of disability will be first considered. Three tables are 
presented in this connection, the first pertaining to the 130 plants 
from which data concerning the nature of injury were tabulated for 
the period of two years ending June 30, 1910; the second relatinS 
to a single plant employing an average of 6,624 men for a period o£ 
six years ending December 31, 1910; and the third presenting a cot^" 
solidation of the data contained in the two preceding tables. 
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NATURE OP INJURY AND LENGTH OP ABSENCE PROIC WORK 

mmiBBB OF PEBMANBNTLT INJUBED WHO BETUBNED TO WOBK IN SPECIFIED 

WEEK. 



Mar- 
frinal 
num- 
ber. 


Nature of Injuries. 


Total. 


Per 
cent of 

each 
kind of 
injury. 


First. 


Second. 


Third. 


Fourth. 


1 


l^KKs of one arm 


10 

12 

8 

2 

30 
77 
167 
14 
49 
2 


0.06 
.07 
.04 
.01 
.18 
.47 

L02 
.09 
.30 
.01 










2 


Loss of one lej; .,,, 










3 


Loss of one hand , •.. 










4 


Loss of both hands 










b 


Loss of thumb 


7* 

13 


4 

7 

17 


6 
10 
22 


3 


6 


I-oss of first flnf^er 


10 


7 


Loss of other flngeis 


11 


8 


Loss of one foot , 





Loss of one eye 


1 


1 


1 


4 


10 


Loeis of both eyes 






Total permanent injuries 










U 


871 


2.26 


21 


29 


30 


28 1 






1 



TEMPOBABY DISABIUTIES (1 DAY OB OVEB) TEBMINATING IN SPECIFIED WEEK. 



1 


Eye injuries 


1,192 
70 

1 

149 

6 

17 

110 

75 

107 

745 

1.079 

3.3«W 

1,92>< 

3,202 

134 

419 

33 

735 

9 

49 

28 

131 

1,066 

39 

272 

1,061 

31 


7.26 
.43 


680 
3 


78 
2 


26 

4 


10 
3 


2 


Fracture of one arm 


3 


Frftrtiirft nf both arms.. 


4 


Fracture of one lejj 


.91 
.04 
.10 
.69 
.46 
.65 

4.53 

6.57 

20.51 

1L74 

19.49 

.82 

2.05 
.20 

4.07 
.05 
.30 
.17 
.80 

6.49 
.24 

1.66 

6.46 
.19 


1 


2 


1 


2 


6 


Fracture of both legs 


6 

7 
8 

11 


Fracture of skull ; 


1 

19 

10 

19 

137 

273 

1.566 

877 

1,428 

61 

219 

22 

260 

24* 

17 

30 

399 

6 

71 

no 

10 


2 

26 

8 

15 

103 

154 

581 

393 

470 

27 

46 

""i64' 

2 

11 

2 

32 

209 

2 

47 

185 

7 






Fracture of ri!)s 


14 

4 

7 

47 

80 

200 

117 

174 

8 

18 

2 

71 

1 

1 

2 

17 

76 

6 

20 

68 

7 


6 

8 

7 

33 


Other fractures 


Hand cnished or broken 


Foot or toes cnished or broken 


Finj^ers cnished or broken 


40 


12 


Hand or fingers bruised, etc 


85 


13 


Foot or toes bruised, etc 


66 


14 


Other parts bruised, etc 


85 
5 
9 

ffi' 

3 

i* 


15 


Dislocations 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Punctured wounds 


Asphyxia 


Bums Dy hot metal 


Bums by falling stock 


Bums by gas 


Bums by electricity 


Bums by steam and water 


10 


Bums not specified 


39 , 


Hernia 


3 


Plural injuries..,,, 


13 


26 


Unclassined „ 


26 


27 


Not reported 


1 




Total temporary disabilities 




28 


16,057 


•7.75 


6,551 


2,568 


079 


S07 




Per cent terminating in each week 




20 






66.2 
6,572 


22.0 
2,597 


8.4 
1,018 


4.4 


80 


Total nonfatal injuriM 


16,428 


100.0 


535 
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IN 130 PLANTS, FOR 2 YEARS ENDING JUNE 30, 1910. 

NUMBER OF PERMANENTLY INJURED WHO RETURNED TO WORK IN SPECIFIED 

WEEK. 



Fifth. 


Sixth. 


Sev- 
enth. 


Eighth. 


Ninth. 


Tenth. 


Elev- 
enth. 


Twelfth. 


Thir- 
teenth. 


Four- 
teenth 
and 
later. 


Not re- 
ported. 


Mar- 
ginal 
num- 
ber. 






1 


i' 


2 






1 




1 
2 
2 


6 
9 
6 
2 
9 
27 
64 
7 

20 
2 


1 










2 








1 










3 


















4 


5 

7 
19 


2 
5 
9 


1 
3* 
















6 


1 

7 


2 
4 

1 
3 










1 
2 
4 
5 


6 


1 


3 


1 


1 
2 
2 


7 
8 


6 


3 


1 


3 








9 








10 
























36 


19 


6 


12 


13 


1 


3 


2 


6 


17 


140 


U 



TEMPORARY DISABILITIES (1 DAY OR OVER) TERMINATING IN SPECIFIED WEEK. 



7 
7 


8 
8 


6 
2 




2 
2 

1 
7 


1 
2 


3* 


2 




2 
2 


487 
27 


1 
2 




8 


6 


7 


2 




2 


1 


5 


11 


18 


78 

6 

6 

80 

23 

41 

294 

455 

818 

399 

888 

21 

115 

9 

100 


4 

5 


2 
7 
3 

6 
40 
32 
49 
25 
63 
2 
6 


2 

2 

3 

2 

24 

20 

27 

18 

29 

5 

3 


1 
3 
1 
I 

16 
8 

15 
7 

12 
3 
1 








1 
1 
2 






i' 







1 
3 
2 

15 
3 
4 

12 
7 






7 






2 
5 

11 
3 
1 
3 

20 

i* 


8 




9 


3 
3 
2 

1 
7 
1 


6 
1 
4 

4 
3 


1 




10 
11 




• * 


12 




13 


3 


14 
15 










16 












17 


34 


16 
1 


6 




5 
1 


1 


1 






10 


18 




19 


3 






1 






1 
1 
3 
10 
3 
7 
6 
1 


7 

5 

31 

262 

13 

87 

212 

3 


20 














21 


1 

27 

1 

8 

21 


3 

16 

2 

6 

16 


1 
9 
1 
8 
6 


2 

1 
2 
4 

1 


1 
7 
1 
4 
3 


1 
6 






1 
3 

2' 


22 




1 
1 


23 
24 


2 
2 




25 


3 
1 


1 


26 
27 


















350 


217 


103 


72 


81 


36 


31 


14 


41 


111 


4,397 


28 


3.0 
386 


1.0 
236 


0.9 
109 


0.6 
84 


0.7 
94 


0.3 
86 


0.3 
34 


0.1 
16 


0.3 
46 


1.0 
128 


■*4,'537' 


29 
30 
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130 PLANTS FOR 2 YEARS AND 1 PLANT FOR YEARS. COMBINED. 

NUMBER OF PERHIANENTLT INJUBED WHO aBTUBNBD TO WOBK IN SPBCIFIBO 

WEEK. 



Fitth. 


Sixth. 


Sev- 
enth. 


Eighth. 


Ninth. 


Tenth. 


Elev- 
enth. 


Twelfth. 


Thir- 
teenth. 


Four- 
teenth 
and 
later. 


Not re- 
ported. 


Mar- 
ginal 
num- 
ber. 






1 


i' 


2 




1 


1 




1 
8 
2 


5 

10 

6 

2 

9 

29 

67 

8 

21 

3 


1 






2 








1 










3 


















4 


6 

8 

26 


3 

6 

14 


3 

1 
3 


i* 

7 


1 
2 
6 

1 

4 










. ... 

1 
5 
5 
8 


6 








...... • 


6 


1 


4 

1 
1 


2 


2 
2 
4 


7 
8 


5 


3 


1 


4 




t 




It 
























45 


26 


9 


13 


17 


1 


7 


3 


8 


31 


149 


U 



TBMPOBABT DISABILITIES (1 DAT OB OVEB) TEBMINATING IN SPECIFIED WEEK. 



16 


9 


7 


7 


6 


3 


1 


2 


4 


4 


485 


1 


13 


13 


4 


12 


10 

1 

19 


6 


4 




6 

1 
19 


11 

1 

67 


28 
84' 


2 


1 
9 


3 


8 


8 


9 


9 


5 


5 


4 












1 








1 
1 
1 


6 

6 

34 


5 


2 
8 


2 

7 


1 
6 






1 
1 




1 


A 


2 


1 


1 


1 


7 


7 


9 


8 


14 


6 


4 


4 


1 


4 


10 


27 


8 


12 

66 


6 
47 


4 

28 


4 
19 


5 

29 










9 
24 


45 
302 


9 


12 


10 


2 


11 


10 


82 


51 


22 


20 


16 


6 


4 


2 


2 


7 


477 


11 


94 


69 


28 


16 


9 


4 


6 


3 


1 


9 


888 


12 


76 


41 


18 


15 


18 


8 


6 


4 


5 


10 


465 


13 


161 


64 


41 


20 


24 


13 


6 


5 


9 


38 


956 


14 


27 


9 


6 


6 


3 


4 


2 


1 


2 


5 


43 


15 


7 


5 


2 


2 




3 


1 


1 


1 


4 


123 


16 




1 
45 


2i" 


1 
17 


3 

25 






1 
6 






14 
126 


17 


80 


10 


5 


5 


31 


18 


6 
8 
1 
7 
44 


8 
3 
1 
9 
23 


i* 

5 
12 


3 
2 

1 
3 
7 


1 
2 
2 
4 
13 


1 
2 


1 




3 
3 


7 

1 
1 

10 
12 


2 

12 

6 

36 

277 


19 




29 






21 


1 
10 






1 
3 


22 


1 


2 


23 


1 

19 
22 


6 
10 
15 


1 
5 
6 


1 
5 
4 


3 
6 
3 






1 


1 
2 


5 

10 

6 


13 

90 

212 


24 


2 
2 


1 
3 


25 


1 


26 




2 




2 






1 




5 


1 


3 


27 












765 


452 


234 


191 


209 


98 


63 


43 


89 


288 


4,760 


28 


4.1 


2.4 


L3 


1.0 


LI 


0.5 


0.3 


0.2 


0.5 


L5 




29 


810 


478 


243 


204 


226 


99 


70 


46 


97 


319 


4,909 


8§ 
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Begarding the first two tables it will be noted that there is marked 
disagreement in the proportion of eye injuries. Reference to the 
table on page 70, where injuries are arranged by departments, will 
show that foundries have a great number of injuries to the eve. 
The preponderance of eye injuries in the table for 130 plants is 
due to the number of foundries included. The single plant under 
consideration has a foundry, but the character of the work conducted 
therein is not such as to give rise to tlie proportion of eye injuries 
occurring in foundries in general. 

The consohdatcd table shows that the accidents kno^vn to entafl 
some permanent injury are 1.8 per cent of all the cases. It is prob- 
able that this percentage does not include all the injuries which 
entail some permanent disability. Among those classified as tem- 
porary disabilities, whose duration is determined by the return of 
the injured workman to his employment, there are doubtless quite 
a number of cases in which the man returns but is not able to 
resume his former occupation or earn the same wages that he earned 
before being injured. It was not possible in this compilation to 
isolate such cases as these. There may bo among those whose length 
of disability is not reported other cases of a similar kind in which, 
as the man does not return to his former employment, his ultimate 
condition is unknown. These statements need to be made in view 
of the fact that the class of ** permanent injuries" might be regarded 
as comparable with the group of '* permanent disabilities'* shown 
in foreign reports. The two groups are not stiictly comparable. 
There are cases included among the permanent injuries which would 
not be included among permanent disabilities. The reverse con- 
dition is also true. It is quite impossible, therefore, to say whether 
the groups would be equalized if they could be reduced to the sama 
basis, or which would be the larger. 

A few further details may be noted with regard to some of th6 
injuries specified in the table. Inspection will show that injuriei 
to the hands and feet and general bruises and lacerations of other 
parts of the body constitute veiy much the larger part of all the 
injuries. The percentages are: Hand, 26.2 per cent; foot, 16.9 per 
cent; bruises, etc., to other parts of the body, 20.4 per cent; bums 
more or less severe come next in order with 13.7 per cent, while eye 
injuries are 6.4 per cent. 

RELATION OF INJURY TO LOSS OF TIME, 

The relative. severity of injuries is best illustrated by the coft- 
sideration of the time lost as a result of them. For example, injuriei 
to the foot are found to entail an average loss of 16 days; those to 
the hand an average loss of 13 days. The highest average loei 
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shown by any of the injuries is due to fracture. Thoy constitute 
2.6 per cent of all injuries with an average loss of 29 days. Bums 
constitute 15 per cent, their average loss being 19 days. Asphyxia, 
though of considerable importance in fatal cases, is naturally less so 
in these nonfatal injuries. Six- tenths per cent of all injuries are due 
to this cause and involve an average loss of 2 dajrs. 

A view of the relation of the diflFerent injuries may be obtained 
from the table which follows. This table brings together all the 
injuries for which time lost was reported and relates to 130 plants 
for 2 years and 1 plant for 6 years: 

AVERAQE DAYS LOST FOR SPECIFIED KINDS OF INJURY IN ALL PLANTS REPORTING 

TIME LOST. 

(FiguiBs cover 130 plants tor 2 years ending June 30, 1910, and 1 plant for 6 years ending Dec. 31, 1910.] 



Elind of ii^Jizrya 



Eye injuries 

Frac turw 

Injuries to hand 

Injuries to foot 

Injuries to other parts 

Disioc-atioDS 

Bums 

Asphyxia 

Otiier injuries 

■ 

Total 



Iztjuries. 



Number.i 



1,056 

497 

4,908 

3,306 

3,969 

665 

2,842 

710 

1,716 



18,959 



Per cent 

ofmch 

kind.i 



5.6 

2.6 
25.9 
17.4 
20.9 

2.9 

15.0 

.6 

9.0 



100.0 



Days lost. 



Number.* 



9,640 
27,461 
65,146 
52,584 
51,124 

7,888 
53,169 

1,169 
23,955 



292,136 



Percent 

from 

injuries 

of each 

liind.« 



3.3 

9.4 
22.3 
18.0 
17.5 

2.7 

18.2 

.4 

8.2 



100.0 



Average 

days 
lost per 
iA}ui7. 



6 
29 
13 
16 
13 
14 
10 

2 
14 



10 



I The total in this column covers all injuries for which actual days lost were reported. The number of 
injuries of each Vind are calculated on tlie basis of the per cents shown in the next column. 

* ) hese per cents are based on data shown in the table on pp. 66 and 67. They represent only those 
temporary injuries for which length of absence from work was reported and therefore are not the same as 
the per cents shown in the table. 

* The total in this column covers the actual days lost on account of all Injuries for which days lost were 
reported. (See pp. 53 and 124.) The number due to iujuries of each kind are calculated on the basis of 
tlie j»er cents shown in the next to last column. 

« These per o«its are based on a computation of days lost tnm injuries of each kind, made by applying 
the avera^ davs lost trom injuries terminating in each week to the number of injuries terminating in the 
re6|)ective weeks, as shown m the table on pp. 66 and 67. The average days lost trom injuries termi- 
nating in each week were as follows: First week, 4 days; second, 11 days; third, 18 days: fourth, 25 days; 
fifth, 32 days; sixth, 39 davs; seventh, 46 days; eighth. 53 days; ninth, 60 days; tenth, 67 days; eleventh, 74 
days; twelfth, 81 days; thirteenth, 88 days; fourteentn and later, 167 days. 

The average loss per injury will be seen to vary from 2 days for 
the cases of asphyxia to 29 days for the cases of fracture, the aver- 
age for all cases being 16. Burns with 15 per cent of the cases and 
18 per cent of the loss are noteworthy. Asphyxia, to whose impor- 
tance as a cause of death and as a probable element in the occur- 
rence of other accidents attention has been directed, has a very 
small percentage of cases (0.6) and a still smaller percentage of lost 
time (0.4) • 
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RELATION OF INJURY TO DEPARTMENTS. 

The following table shows the nature of the injuries in the various 
departments. The figures represent in combination the data for 130 
plants for 2 years ending June 30, 1910, and those for 1 large plant 
for the 6 years ending December 31, 1910. 

NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLANTS FOR 2 YEARS ENDINO JUNK 
30, 1910, AND 1 PLANT FOR 6 YEARS ENDINO DEC. 81, 1910. 

BTDMBER OP INJTRIBS. 



Nature of injuries. 


Blast 
furn- 
aces. 


Steel 
works. 


Rolling 
mills. 


Foun- 
dries. 


Me- 
chan- 
ical. 


Yards. 


Miscel- 
lane- 
ous. 


Not re- 
ported. 


TotaL 


PKRMAKENT INJUBIEd. 

Loss of one arm 




1 
2 


S 

1 


2 
3 

2 

1 

3 

13 

27 

io 


4 

a 


1 
7 






11 


Loss of one lee 


3 
1 






19 


Loss of one hand............. 


3 

1 

12 
16 
2G 

3 
10 


2 

2 

7 
15 

4* 


A 


Loss of both hands 




- 






2 


Loss of thumb 


2 
5 
17 
2 
4 
1 


3 
3 
13 
3 
6 
2 


8 
21 

49 

4 
8 


2 
13 
31 

2 
10 


5 
7 

20 
3 
6 


S7 


Loss of first flnirpr 


85 


Loss of other finders......... 


19S 


Loss of one foot 


17 


Loss of one eye 


58 


Loss of both eyes 


3 


















Total permanent in- 
juries 


35 


33 


94 


61 


65 


49 


n 


30 


438 






TEMTORART DISABILITIXS. 

Eye injuries 


162 

19 

1 

32 


101 
16 


177 
26 


529 
12 


276 

16 

1 

33 

1 

1 

21 
21 
16 

71 

156 

584 

305 

560 

112 

110 

11 

24 

13 

10 

29 

82 

12 

60 

118 


90 
14 

37' 

i' 

17 
13 
20 

127 

173 

578 

505 

646 

94 

61 

4 

14 

3* 

23 

60 

4 

48 

116 

5 


157 

IS 

2 

24 

3 

4 

25 

14 

16 

88 

127 

499 

216 

543 

46 

86 

17 

47 

21 

46 

49 

150 

6 

87 

143 

15 


44 

5 

6* 

9 

6 
6 

06 

02 

340 

177 

286 

si* 

ii" 

1 

5' 

115 
3 

21 
154 

10 


1,536 
126 


Fracture of one arm ......... 


Fracture of both arms 


4 


Fracture of one leg 


28 


54 


37 

4 

3 

3 

12 

27 

150 

3(i3 

P38 

386 

516 

45 

67 

1 

186 

7 

4 

7 

92 

7 

44 

67 

5 


251 


Fracture of both lees 


8 


Fracture of sinill 


4 
24 

18 
16 

102 

128 

496 

44S 

7(« 

90 

68 

77 

820 

49 

16 

76 

433 

5 

55 

129 

2 


3 
14 
24 
18 

91 

121 

382 

290 

508 

96 

36 

9 

427 

43 

9 

19 

166 

4 

39 

93 

7 


1 

19 
35 
24 

196 

275 

1,198 

804 

1,099 

113 

140 

4 

250 

16 

38 

21 

400 

12 

75 

257 

6 


17 


Fracture of ribs 


132 


Fractures not specified 

Hand crushed or broken 

Fo or toes crushed or 
broken 


142 

143 

023 


Fingers crushed or broken . . . 
Hand or fingers bruised, etc. . 

Foot or toes bruised, etc 

Other bruises, cuts, etc 

Pi<ilocations 


1.435 
4.715 
3.131 
4.908 
SP6 


Punctured wounds 


509 


Asphyxia 


123 


Bums by hot metal 


1.279 
150 


Bums by gas 


Bums by electricity 


125 


Bums by steam and water... 
Bums not specified 1 


229 
1.498 


Hemia 


53 


Plural injuries... ............ 


360 


Unclassined........... 


l.OfT? 
50 


Mot reported................ 






Total temporary disa- 
bilities 


3.529 


2,544 


5,240 


3,212 


2.623 


2,653 


2,399 


1,410 


28,610 




Total nonfatal injuries. 


3,564 


2,677 


5.334 


3,273 


2,688 


2,702 


2,470 


1,449 


24,057 



1 indadlDg boms from laUing stooki 
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NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLANTS POR 2 YEARS ENDING JUNE 
30, 1010, AND 1 PLANT FOR 6 YEARS ENDING DEC. 31, 1910-<:oncluded. 

PER CENT OP INJURIES OF BACH NATURE. 



Nature of Injuries. 


Blast 
furn- 
aces. 


Steel 
works. 


Rollhig 
mills. 


Foun- 
dries. 


Me- 
chan- 
ical. 


Yards. 


Miscel- 
lane- 
ous. 


Not re- 
ported. 


Total. 


Total permanent injuries 


1.0 


1.3 


1.8 


L8 


2.4 


1.8 

• 


2.9 


2.1 


L8 


TSMPOEABT DISABIUTIBS. 

Eye Injuries 


4.5 
.5 


8.9 
.6 


8.3 
.5 


11.2 
.4 


10.8 
.6 

.8 
.6 

2.6 

5.8 

21.7 

n.3 

20.5 

4.2 

4.1 

.4 

.9 

.5 

.4 

1.1 

3.1 

.4 

L9 

4.4 


3.3 
.5 


&4 

.7 


3.0 
.3 
.1 
.4 

.'o' 

.3 
.4 

6.8 

6.3 

23.5 

12.2 

18.7 

"' "i'i" 

*8" 

0) 
'.z 

7.9 

.2 

1.4 

10.6 

.7 


6.4 


Fracture of one arm 


.6 


Fracture of both arms 


0)- 


Fracture of one leg 


M 


LO 


L5 
.1 
.1 
.1 
.4 
.8 

4.6 
11.1 
19.6 
11.8 
15.8 
1.3 
2.0 

.2 

.1 

.2 
2.8 

.2 
1.2 
2.0 

.2 


L4 

....... 

.5 
.7 

4.7 

0.4 

21.4 

18.7 

23.8 

3.5 

2.3 

.1 

.5 

A' 

.9 
2.2 

.1 
1.8 
4.3 

.2 


1.0 
.1 
.2 

1.0 
.6 
.6 

3.6 
5.1 
20.2 
8.7 
28.0 
1.9 
3.5 

.7 
1.9 

.9 
1.9 
2.0 
6.1 

.2 
1.5 
5.8 

.6 


LO 


Fracture of both legs 


0) 


Fracture of skun 


.1 
.7 
.5 
.4 

2.9 

3.6 

13.9 

12.6 

2L8 

2.5 

1.9 

12 

9.0 

L4 

.4 

2.1 

12.1 

.1 

1.5 

3.6 

.1 


.1 
.5 
.0 
.7 

3.5 

4.7 

14.7 

11.3 

19.7 

3.7 

1.4 

.3 

16.6 

L7 

.3 

.7 

6.4 

.2 

1.6 

3.6 

.3 


.7 
.4 

8.7 

6.2 

22.5 

15.1 

20.6 

2.1 

2.6 

.1 

4.7 

.3 

.7 

.4 

7.6 

.2 

L4 

4.8 

.1 


^\l 


Fracture of ribs 


.6 


Other fractures 


.6 


Hand crushed or broken 

Foot or toes crushed or 
broken 


.6 
8.8 


Fingers crushed or broken . . . 
Hand or Angers bruised, etc. . 

Foot or toes bruised, etc 

Other bruises, cuts, etc 

Dislocations 


6.0 
18.8 

13.0 

20.4 

2.5 


Punctured wounds 


2.5 


AiiphyTi^.,.. 


.5 


Bums hy hot metal 


5.3 


Bums by gas 


.6 


Bums by electricity 


.5 


Burxis by steam and water... 
Bum<i notspecifled> 


1.0 
6.2 


Hernia 


.2 


Plural Injuries 


1.5 


Vnclasslned 


4.5 


Not reported 


.2 






Total temporary disa- 
biUties : 


98.9 


98.7 


96.2 


08.1 


97.7 


96.2 


97.1 


97.9 


96.2 







> Less than one-tenth of 1 per cent. 



* Including bums from falling stock. 



This table calls for comparatively little comment. The percentage 
portion of the table shows in bold-faced tjpe the points where in 
number the injuries are concentrated. For example, bruises to hands, 
feet, and other parts of the body constitute a large percentage of the 
injuries, and this is especially marked in rolUng mills and yards. It 
has already been seen that eye injuries comprise a considerable num- 
ber, and it here appears that the percentage (16.2) in foundries is 
mainly responsible for the prominence of injuries of this nature. The 
reason for this is that in foundries there is a great deal of the operation 
known as chipping. Roughnesses and imperfections are removed 
from the surfaces of the castings by means of chisels, either hand 
operated or actuated by compressed air. The chips fly frequently 
and violently from this operation. Their force is not, as a rule, 
sufficient to cause injury when striking the general surface of the body, 
but when the chips of steel strike the eye they may cause all degrees 
of injury from simple irritation to loss of the eye. The steel works 
show the highe^t proportion of burns from hot metal, while for all 
burns the blast furnace^ stand at the top. 
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BSSTBIBirTIOV OF ACdDXHTS TBROUGB, THX MOHTHS OF THS TUUU 

The interest of presenting the distribution of accidents through 
the months of the year lies in its bearing upon the question of the 
effect of the extreme of summer heat upon the accident results in 
an industry, one of whose constant accompaniments in many occu- 
pations is an excessively high temperatiu^. It is not thought that 
the details of the tabulation will be of interest, and accordingly the 
material from different sources is consolidated into the briefest possi- 
ble compass. The returns here presented are for one large plant for 
a period six years. The total number of accident cases is 7,750. 

DISTRIBUTION OF ACCIDENTS IN MONTHS OF THE YEAR, FOR 1 PLANT DURING 

6 YEARS ENDING DECEIiBER 31, 19ia 



Ifonthi. 



,^^ I ofm- 
^^'^ ' juries. 



workers. • 




Uonthlj 
accident 
rate per 

day 
workers. 



January . . . 
Mi.r'-h, 

July 

■AurJ't 

DtuxTutjer. 



17.4 
17.0 
16.0 

15 H 
12 7 
15.9 

16 4 
lS-7 
16.0 
17.5 
14. o 
15.9 



The discussion of the distribution of accidents through the montlis 
is of very little significance unless we are informed with regard to the 
number of people employed. The iron and steel industry fluctuates 
very materially from month to month, and so the number of acci- 
dents occurring in a given month may not be at all an index of the 
real conditioas. It is possible in this case not only to aggregate the 
accidents occurring in each month of these 6 years, but also to deter- 
mine the number of 300-day workers employed. It is possible, 
therefore, to compute rates for these months which probably possess 
some definite significance. The facts are graphically shown in the 
accompanying diagram. 

There is, as will be observed, a steady decline in the accident rate 
from January to May. A rise then begins which culminates in 
August. From this point there is an irregular change to Novem- 
ber, then a rather abrupt rise to the peak in January. It seems a 
reasonable conclusion to draw from these figures that both the 
extremes of heat and of cold have an influence in the occurrence of 
steel plant accidents, the heat condition being the more potent. The 
month of October appears as something of an tnomaly when considered 
simply in this relation of the eflfects of heat and cold. It has a rate 
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slightly higher than that of January. The explanation of this con- 
dition is probably to be found in the fact that in this particular 
plant the month of October has been most frequently chosen as what 
is called a *' record month." In the rivalry between diflFerent steel 
mills in the matter of output it has been often the custom to attempt 
B record output in certain months of the year. The climatic condi- 
tions are on the whole more favorable in the months of October and 
of March, and these have been more frequently chosen than any other. 
The relation which has already been shown to exist between degrees 
of activity and accident rates would lead us to expect that while a 
given record month might show no higher rate than ordinary months, 
the aggregate of a series of such months would show a higher level. 
In this table the figures for October seem to indicate the tendency 
of such months to produce a higher accident rate than prevails in 
ordinary months. 

A table showing the amount of production in a Bessemer steel mill 
in two winter and two summer months is here introduced as throwing 
some additional light upon the effect of high temperature upon 
accident rate. There is evidence that intensified activity is normally 
correlated with an increased accident rate,* and the table just under 
consideration leads to the conclusion that the high temperatures of 
summer, combined with the temperature conditions of the steel in- 
dustry, also tend to increase the rate. 

PRODUCTION OF A BESSEMER STEEL MILL IN TWO COLD AND TWO WARM MONTHS 

OF THE YEAR. 





Number of blows. 


Months. 


Vessel A. 


Vessel B. 


• 


Grand 




Day. 


Night. 


Total. 


Day. 


Night. 


Total. 


total. 


jAntlAFV .. .............■•••. 


1,134 
925 


1.226 
886 


2.360 

1.811 


1,138 
937 


1,232 
929 


2,370 
1,806 


4,730 
3.677 


FubruATV ........>•••«....■ 




Total ^ 


2.(»5y 


2.112 


4.171 


2.075 


2,161 


4,23e 


1.407 


July 


674 
862 


678 
812 


1.352 
1.674 


670 
838 


668 
818 


1.338 
1.656 


2.690 


Aiiinist . ................. 




3,330 


Total 


1,536 


1,490 


3,026 


1.508 


1,486 


2,M4 


1.(00 





Tlie above table for a Bessemer steel mill shows that for the months 
of January and February in a given year there were 8,407 ''blows'* 
in vessels A and B. In July and August there were 6,020 " blows." 
In view of the fact that the second period has a greater number of 
days, this contrast is slightly less pronounced than it would be if 
the periods were of the same length. The details of this table show 
an excess of activity in the cooler months in each case. The 
*• blows" of day and night turns were more numerous at cooler 

1 Bie dJMtuiion oopp. lao uid laL 
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periods, and so with each element going to make up the total. It is 
believed that a similar study of the output of other mills would show 
that a greater amount of work is accomplished in the cooler months. 

This relation is of importance. In spite of lessened activity, which 
would be expected to bring a decrease in accidents, the summer 
siiows a slightly higher rate than the more active winter. Direct 
study of the extreme conditions * resulting from summer heat and 
steel-work temperatures seems to indicate that the accident rate at 
that season is, in part at least, the result of those conditions. 

The steel mills recognize the difficulties of the summer season by 
Increasing the number of *' spell hands" and by other eflForts to allevi- 
ate a trying situation. Probably nothing will do more for the com- 
fort of the men, and incidentally for their safety, than well-considered 
efforts at ventilation. A possible result of such efforts is illustrated 
by a fact learned in connection with another investigation. In a 
plant devoted to the production of malleable castings there were dur- 
ing the summer frequent cases of heat prostration in the anneaUng 
room and serious discomfort for all workmen there engaged. Finally 
a system of swinging fans was installed which kept the air in motion 
throughout the room. The cases of prostration ceased, and the men 
instead of coming from the room entirely exhausted at the end of 
their day were no more weary than workers from other rooms. The 
physical condition of these men before the fans were in use would 
necessarily conduce to accident. The use of ventilating fans may 
therefore be considered not only a needed contribution to the com- 
fort of hard-pressed workmen but a distinct safety device. 

DISTBIBimON OF ACCIDENTS THROUGH THE HOTJBS OF THE DAY. 

There has been in the minds of those who have discussed the ques- 
tion of accident distribution a very strong impression that accidents 
increase regularly throughout the working period in some direct rela- 
tion to the increasing fatigue of the workers. In an earUer publication 
of the Bureau * this subject received attention, and data covering a 
larger number of cases than had hitherto been assembled are there 
presented. For several reasons the iron and steel industry presents 
a satisfactory opportunity for the investigation of this subject. Owing 
to the estabUshed custom of continuous operation throughout the 
24 hours of the working-day, this industry has in the two periods a 
more uniform working force than almost any other industry. The 
night period is almost entirely given over to the characteristic steel 
workers. They begin their work at 6 o'clock and continue practically 
without interruption to 6 o'clock the following morning. By the use 
of reliefs and spell hands and mechanical methods the mills are, when 

1 WorUng Conditions and the Relation of Employers and Employees, Vol. Ill of this report, p. 287 
ftseq. 

* Report on Condition of Woman and Child Waee-Eameri in the United States, Vol. XI: Employment 
«f Women in Metal Trades, pp. 94 to 9S. 
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running satisfactorily, kept in constant activity. The midnight meal 
does not mark a period when the machinery regularly shuts down. 
but the men spell each other in such a way that each man has oppor- 
tunity for eating; but the work goes on continuously. During the 
day turn there is a similar body of workers, supplemented by & 
large force of 10-hour men. These 10-hour men come on duty at 7 
o'clock and conclude their work normally at 5 o'clock. This gives in 
the 24 liours two periods of very nearly uniform employment. Cer- 
tain special modifications of this uniformity will be pointed out at the 
proper place. Tlie information presented with regard to this subject 
covers four groups of accidents, as follows: A group of 7,750 occurring 
in 1 large plant during a period of 6 years, a group of 3,9SS occurring 
in IGl small plants during 2 ^-ears, 16,988 in a group of larger plants 
for 2 ^'-ears, and 1 large company operating 4 plants for a period of 2 
years with 3,261 accidents. The total number of accidents for which 
the hour of occurrence was reported is 26,839. The statistics are pre- 
sented in the four tables which follow. The first table presents the 
material for tlie period of six years in one large plant by years. The 
second presents the same data by departments. The third table 
arranges the data from large plants for two years by departments. 
The fourth table consolidates the data for each of these groups and 
presents also the data for 161 small plants and 1 large company 
with 4 (stablishnients, together with a final total. 

DISTRIUrTlON THROUGH THE DAY OF INJURIES IN 1 PLANT FOR (J YEARS ENDINO 

DECEMBER 31, 1»10, BY YEARS. 



Hours. 



DAY TLKN. 

cm to 7 a, m 

7.(M tii H Ji. in 

h.Ol toU 1. Ill 

iMfl to 1(1 i. Ill 
ll.(H III 11 A. Ill 
il.Ol to V2'A. Ill 

Total foriiiHH)!! 

12.01 to 1 p. tn 

1,(H to J p. in 

2.01 to 1 p. in 

3.01 loA p. in 

4.U1 \o'}\t. m 

6.U1 too p. in 

Total :if tonioon 

Total <Iay turn 

NHillT TUItN. 

6.01 to7p. m 

7.01 to>*p. m 

8.01 to 9 p. m 

0.01 10 10 p. m 

10.01 to 11 p. m 

11^1 to 12 p. m 

ToUIOntluir of night 



Numbor of injuries. 



1005 



39 
70 

1(K) 
123 

llMI 
OS 



19U6 



44 

73 
87 
94 
«3 
59 



1007 



32 
96 
76 
90 
93 
44 



.''>00 




4r>o 


431 


50 


40 


109 


90 


95 


Wl 


S7 


S5 


76 


GS 


53 


40 


470 


403 


920 


S34 



43 

49 
70 
69 
SI 
41 



47 
S2 

49 
38 
47 
28 



261 



190S 



IS 
44 
44 
49 
47 
32 



234 



1909 



28 
58 
57 
63 
54 
49 



309 



19 
GO 
68 
55 
29 
19 



250 
AHA 



37 
73 
79 
C5 
75 
33 



302 



671 



23 

17 
14 
14 
17 
13 



40 
32 
35 
33 
43 
28 



211 



1910 



28 
65 
06 
70 
69 
42 



340 



TotiL 






2.2^ 



28 
TO 
76 
60 
53 
22 



308 



648 



47^ 



21^ 



2.34^ 



4,6lg 



SI 

30 
86 
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DISTRIBUTION TBROUQH THE DAY OP INJURIES IN 1 PLANT FOR 6 YEARS ENDING 

DECEMBER 81, 1910, BY YEARS-Conduded. 



HOUZB. 

1 


Number of injuries. 


1005 


1906 


1907 


1908 


1909 


1910 


TotaL 


moBT TURN— ooncladed. 
12.01 to 1 a. m 


38 
65 
67 
60 
41 
36 


36 
40 
48 
48 
42 
35 


35 
35 
68 

35 
37 
46 


4 
80 
19 
10 
11 

7 


21 
34 
38 
19 
25 
25 


15 
28 
39 
21 
23 
18 


138 


1.01 to 2 a. m 


813 


2.01 to 3 a. in 


268 


3.01 to 4a. m ; 


194 


4.01 to6a. m 


179 


6.01 to6a. m 


167 






Total MWTond half of niEht. . ......... a. 


397 


240 


346 


71 


162 


144 


1,160 




Total night turn 


602 


543 


607 


109 


373 


332 


2,528 


• 


Total reported 


1,655 
266 


1,463 
143 


1,341 
93 


653 
32 


1,044 
40 


9S0 
40 


7,136 
614 


Not reported 






Grand total 


1,921 


1,606 


1,434 


685 


1,0S4 


1,020 


7.750 





DISTRIBUTION THROUGH THE DAY OF INJURIES IN 1 PLANT FOR 6 YEARS ENDING 

DECEMBER 31, 1910, BY DEPARTMENTS. 





Number of hijuries. 


Hours. 


Blast 
fur- 
naces. 


Beme- 
mer. 


Open 
hearth. 


Rolling 
mills. 


Me- 
chan- 
ical. 


Yards. 


Mlwel- 
laneous 
depart- 
ments. 


Total. 


DAT TUBN. 

6.01 to 7 a. m 


41 

105 

100 

114 

01 

62 


22 
27 
18 
26 
34 
24 


26 
39 
44 

47 
60 
28 


60 
80 
98 
104 
103 
90 


14 
67 
78 
93 
73 
41 


22 

48 
49 
68 
69 
33 


14 
40 
43 
46 
46 
26 


189 


7.01 to R B. m , 


406 


8.01 toOa. m 


430 


9.01 to 10 a. m 


488 


10.01 to 11 a. m 


456 


11.01 to 12 a. m 


394 






Total forenoon 


603 


151 


234 


525 


366 


270 


215 


2,264 




12.01 to 1 p. m 


56 
114 

113 

107 

80 

62 


15 
31 
27 
26 
26 
23 


30 
62 
63 
45 
37 
21 


45 

118 

103 

111 

79 

63 


39 
97 
92 
81 
73 
26 


29 
61 
64 

68 
36 
27 


25 
35 
71 
44 
54 
17 


239 


l.Ol to 3 p. m 


508 


2.01 to3 D. m , 


623 


3.01 to 4 D, m 


473 


4.01 to5p. m 


385 


5.01 to6D. m 


219 






Total afternoon 


522 


148 


238 


609 


408 


275 


246 


2,346 




Total day turn 


1,025 


299 


472 


1,034 


774 


646 


461 


4,610 




NIGJIT TURN. 

6.01 to 7 p. m 


49 
41 
5G 
67 

48 
39 


18 
18 
26 
22 
12 
15 


31 
39 
24 
23 
33 
23 


70 
71 
63 
72 
77 
50 


23 

16 
23 
26 
11 
14 


13 
31 
26 
26 
22 
30 


24 

19 
84 
21 
14 
17 


228 


7.01 to8p. m 


235 


8.01 to 9 b. m 


242 


9.01 to lOp. m 


266 


10.01 to U p. m 


217 


11.01 to 12 p. m 


188 






Total first half of night 


300 


111 


173 


403 


112 


148 


119 


1,366 






12.01 to 1 a. m 


29 
38 
69 

44 

38 
45 


16 
18 
16 
22 
19 
21 


22 
34 
46 

24 
26 
23 


40 
74 
72 
62 
64 
48 


10 
12 
21 
10 
13 
10 


13 
24 
33 
25 
14 
16 


9 
12 
13 
17 
15 

5 


139 


1.01 to2a. m 


212 


2.01 to3a. m 


288 


3.01 to4a. m 


194 


4.01 to6a. m. 


179 


6.01 to6a. m 


167 






Total second half of night 


263 


112 


174 


340 


76 


124 


71 


1,160 


Total night turn 


563 


223 


347 


743 


188 


272 


190 


2,526 




Total reported 


1,688 
161 


522 

48 


819 
65 


1,777 
121 


962 
86 


817 
87 


651 
46 


7,136 
614 


Hot reported 






Grand total 


1,749 


670 


884 


1,898 


1,048 


904 


607 


7,750 
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DI8TBIBUTI0N THBOUGH THE DAY OF INJUBIES IN 122 PLANTS FOB 2 YEAB8 BNDENG 

JUNE 30, 1910, BY DEPABTMENTS. 





Number of injuries. 


Hocin. 


Blast 
fur- 
naces. 


Steel 
works. 


Boiling 
mills. 


Me- 
chan- 
ical oc- 
cup»> 
tions. 


Yards. 


Miacel. 
'laneoos 

depart- 
ments. 


TotaL 


DAY TURN. 

6.01 to7a. m 


59 
104 
138 
121 
119 

79 


42 

50 
76 
79 
83 

58 


97 
173 
219 
249 

209 
119 


22 

93 

146 

152 

163 

89 


39 
117 
160 
172 
129 
. 83 


110 
309 
372 
436 

406 
222 


369 


7.01 to8a. m 


M6 


8.01 to9s. m 


1,111 


9.01 to 10 a. m 


1.20 


10.01 to 11 a. m 


1,109 


11.01 to 12 a. m 


650 






Total forenQon 


620 


388 


i.oeo 


665 


700 


1,855 


5,294 






12.01 tolp. m 


73 

110 

113 

132 

91 

37 


30 
59 
67 
70 
53 
36 


117 
209 
217 
193 
156 
122 


66 
124 
161 
116 
102 

48 


53 

123 

137 

140 

97 

50 


185 
334 
391 
349 
281 
139 


524 


1.01 to2D. m 


959 


2.01 to.lp. m 


1.076 


3.01 to4p. m 


l.OTkl 


4.01 to5D. m..... 


7N) 


6.01 to6D. m 


432 






Total afternoon 


556 


315 


1,014 


607 


600 


1,679 


4,771 






Total day turn 


1.176 


703 


2,080 


1,272 


1,300 


3,534 


10.065 






NIGHT TUR.N. 

6.01 to7D. m 


43 
46 
48 
54 
45 
40 


37 
42 
55 

38 
34 
26 


117 
117 

115 
93 

114 
78 


24 
30 
24 
29 
20 
13 


36 
51 
43 
44 

43 
19 


96 
130 
123 
103 
119 

64 


355 


7.01 to8D.ni 


416 


8.01 to9D. m 


404 


9.01 to 10 D. m 


361 


10 01 to 11 D. m 


375 


11.01 to 12d. m 


240 






Total first half of nijht 


276 


232 


634 


140 


236 


637 


2.155 






12.01 to 1 a. m 


36 
23 
43 
41 
41 
42 


31 
45 

23 
27 
21 
32 


57 
81 
74 
52 
62 
85 


16 
14 
12 
13 
15 
7 


12 
36 
30 
24 
36 
26 


67 
96 

04 
94 
80 
70 


309 


l.Ol to2a. m 


9H 


2.01 to3a. m 


276 


3.01 to4a. m 


251 


4.01 to5a. m 


254 


ft 01 to ft A. m ,-- »,r,... 


262 






Total second half of ni^h t 


226 


179 


411 


77 


163 


491 


1,546 




Total nUrht turn 


L02 


411 


1,045 


217 


398 


1,128 


3.701 




Tot&l rpDorted ......................... 


1,678 
143 


1,114 
747 


3,125 
572 


1,489 
588 


1,698 
320 


4,662 
852 


13 766 


Not rfiTV^rled ......•...••*••••••••••... 


3.222 




Grand total. ............■•■.•.••■•.... 


1,821 


1,861 


3,097 


2,077 


2,018 


6,614 


16,968 
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DISTRIBUTION THBOUGH THE DAY OF INJURIES IN ALL PLANTS FOR WHICH INFOR- 
MATION WAS AVAILABLE. 





Number of iz^uries. 


Per cent ateacb 
hour based on— 


Eoan. 


161 

small 

plants," 

2 years. 


122 

large 
plants, 
a years. 


Large 
com- 
pany, 4 
plants, 
2 years. 


Large 
plant, 
6 years. 


Total. 


6-hour 12-honr 
periods, periods* 


DAY TURN. 

6.01 to7a. m 


75 
190 
252 
300 
223 
154 


369 

846 

1,111 

1,209 

1,109 

650 


79 
145 
201 
244 

193 
170 


189 
406 
430 
489 

456 
204 


712 
1,587 

1, Wtf4 

2,242 
1,981 
1,268 


7.28 
ia22 
2a 38 
22.92 
20.25 
12.66 


3.77 


7.01 to8a. m 


a40< 


8.01 toOa. m 


ia55 


9.01 to lOa. m 


1L8I 


10.01 to 11 a. m 


ia48 


11.01a.m. to 12 m 


6^71 






Total forenoon..... 


1,194 


5,294 


1,032 


2,264 


9,784 


loaoo 


51. 76- 






12.01 to 1 p. m ; 


123 
221 
223 
240 
153 
82 


524 
950 
1,076 
1,000 
780 
432 


117 
187 
220 
188 
144 
105 


239 
508 
623 
472 
385 
219 


1,003 
1,875 
2,042 
1,900 
1,462 
838 


ILOO 
2a 56 
22.39 
2a 83 
16l03 
ft 19 


&31 


1.01 to2p. m 


ft 92 


2.01 toSp. m 


laso 


8.01 to 4 D. m.. 


laos 


4.01 to6p. m 


7.73 


5.01 to 6 p. m 


4.43 






Total afternoon 


1,042 


4,771 


061 


2,346 


9,120 


loaoo 


4&2i 






Total day turn 


2.236 


10,065 


1,093 


4,610 


18,904 




ioao> 






NIGHT TVRN. 

6.01 to7p. m '. 


06 
79 
70 
63 

48 
48 


355 
416 
408 
361 
375 
240 


97 

103 

107 

102 

99 

64 


228 

25 
232 
256 
217 
188 


746 
833 
827 
782 
739 
538 


16.71 

ia6s 

ia52 

17.51 
1&55 
12 05 


ft40 


7.01 to8p. m 


laso 


8.01 to9D. m 


ia42 


9,01 to 10 p. m 


ftSS- 




ft 31 


UjOlto 12 p. m 


&78> 






Total first half of night 


374 


2,155 


570 


1,366 


4,465 


loaoo 


56i27 






12.01 to la. m 


48 
43 
36 
46 
37 
33 


209 
294 
276 
251 
254 
262 


104 
99 
81 
90 
85 
62 


139 
212 
269 

194 
179 
167 


500 
648 
662 

581 
555 
524 


14.41 
1&67 
19.08 
16.74 
l&OO 
I&IO 


&30i 




a 17 


2.01 to3 a. m 


a 34 




7.32 


4.01 to6a. m 


699 


6.01 to6a.m 


660 






Total second half of night 


243 


1,546 


521 


1,160 


3,470 


loaoo 


43.73 






Total nifht turn 


617 


3,701 


1,091 


2,526 


7,935 




loaoo 






Total reported 


2,853 
1,135 


13,766 
3,222 


3,084 
177 


7,136 
614 


26,839 
5.148 






Not reported 












Grand tot*l • 


3,088 


16,988 


3,261 


7,750 


31,987 













1 This noup contains plants averaging less than 500 employees. This distribution by hours was not 
tabolated by departments. 

The contrasts appearing between day and night will first be con- 
sidered. Wherever the details making up the final aggregate are 
given for the two periods it will be observed that the variation in 
the hour of greatest accident occurrence is much less in the day turn 
than in the night turn. For this there are two explanations: (1) The 
volume of accidents at night is much less than that in the day^ 
since the working force is at that time considerably diminished* 
Wherever the volume of night-turn accidents rises to proportions 
at all comparable with those of the day turn there is a clearly 
marked tendency for them to fall into a similar distribution. (2) The 
force at night is of a different character from the day force, parttc" 
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ularly in the following respect: A large part of the day force are 
engaged in occupations where the injuries occur to individuals. In 
the characteristic steel occupations mass accidents are not infre- 
quent. The tendency of these mass accidents is, of course, to disturb 
in any small group of cases the regularity of distribution. In the 
day the number of men on duty whose accidents arc liable to occur 
individually is so considerable that there is a strong tendency to 
quickly submerge the mass accident in the regular order of tilings. 
At mght those exposed to mass accidents constitute so much larger 
a proportion of the force on duty that these mass accidents stand 
out at particular points, and until the aggregate becomes quite large 
the orderly arrangement does not appear. WlicJi the final toiab 
are considered, it will be seen that the afternoon and the second half 
of the night have a distribution somewhat similar, in each period the 
third hour showing the greatest number of accidents. The last 
hour in the afternoon, however, has a much smaller percentage of 
accidents than the last hour of the night. The consideration which 
has already been advanced fully accounts for this difference, namely, 
the working force is considerably decreased about 5 o'clock in the 
afternoon. No such decrease occurs in the last hour of the night 
The first half of the day and the first half of the night present a 
rather decided contrast. For the forenoon the peak of accidents 
comes in the fourth liour; for the night it comes in the second and 
third houi-s. Wliilc the detailed i)arts of the table do not show 
uniformity in tliis particular, they show that some cause is at 
work in all departments and in all plants to bring about an earlier 
peak of accident occurrence the first half of the night. Two things 
contribute to tliis— one certainly and the other probably. The 
fii-st of these is the fact that in many establishments the early hours 
of the nig] it turn are a period of repair work, during which mechan- 
ics are working overtinic from tlieir day turns. This raises the 
working force for these few houra and necessarily increases the 
accident occurrence. It is also possible to suppose that since these 
men are working overtime, and often at rush jobs, we may have in 
their case two factora tending to increase accident occurrence. 

(1) Their fatigued condition after their regular day of work, and 

(2) the tendency to hasten the work, both because of their own 
desire to get away and because these repairs are frequently of an 
extraordinary character and demand for the satisfactory operatiiHi 
of tlie mill very speedy completion. 

Another cause of an earlier accident peak in the night is sug- 
gested by superintendents who are familiar with the situation. 
Tliey say that the men on night turn do not secure the same 
amount and the same quality of restful sleep that those may hAT0 
who are on day turn; that consequently they come to the miUs for 
the night turn in a less satisfactoiy physical condition than tiifl 
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men reporting in the morning, an<l that this more or less definite 
lowering of physical tone would tend during the period when they 
were getting into the swing of the work to l)ruig about a greater 
number of accidents. It seems reasonable to 3Up)>o8o that this 
factor has quite a little influence, and with the two factors auKgestcil 
it is believed that the earlier accident peak in the night turn has a 
satisfactory explanation. 

In the day turn the uniformity of these different groups is striking. 
Notice, for example, in the table combining the results in the steel 

PER CENT OF ACCIDENTS OCCURRING IN EACH UOUR OF THE 
WORKING DAY IN GENERAL INDUSTRY AND IN IRuN AND STEEL 

INDUSTRY. 

SINFRAL. IHOU3TKr-\A090 ACCI0ENT3- DAY T 







IRON AND STEEL JNDUSTR1 



industry that the i>eak of morning ac<iiicnt comes throughout all 
the groups at exactly the same hour, in the aftcnHum gr<iup in 
only one of them does it vari- fnmi the mean, and tins sn slij,'htly as 
to have no significance. The lack of uniformity in the ui;;]it lionr-s 
has already been discussed. Tlic ticc(>ui|>iinyiii^ dingraiu iircscnts 
some of these facts. Tlio i)er cents rilniwn in llic lii-sl. scrtiim are 
from a report on thd employment of women in the metal trades;' 
those in the other two sections are fi-om the table on |>ago 70. 



il BtatM, VoL XI: £m[>ki)iiiail 



1. Doc 110. 02-1, vol 4— 
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In the report made to the Senate on the employment of women 
in the metal trades it was noted that the results were unexpect^ 
from two standpoints. First, in the appearance of peaks of accident 
o<M:urrence in each of the divisions of the working day, when it was 
predicted that there would be a rise throughout the working period; 
anri, second, in that almost uniformly the number of accidents in 
the forenoon was greater than in the afternoon. 'While this arrange- 
ment was found to exist in the case of ordinary manufacturing in- 
dustry, it was possible to anticipate that in an industry varied and 
of {>eculiar conditions, sucli as are found in the steel industry, no 
such regularity of distribution would be encountered. As these 
tables embody so large a mass of material from tliis industry, and as 
tlie results have been corroborated by other tabulations of nearlr 
e(|ual volume, tliis apparently rei)resents a law the reasons for which 
are a proper subject of inquiry. It is evident that the old idea of 
relation of fatigue to industrial accident must be materially modified. 

In the report * to wliich reference has been made an attempt was 
made to secure data in regard to the rate of production from hour 
to hour through the day for possible comparison with the hour of 
greatest accident occurrence. The case selected was one in which 
the operators worked entirely independently, the output being gov- 
erned strictly by the activity of the individual man. These were 
stami)ing-press operators upon whose machines there were automatic 
counters. The record of the pieces produced as shown by the counteR 
was taken from hour to hour and a table constructed showing a 
curve of production. Tlie result was to show that production in- 
creaso<l somewhat steadily throughout the hours of the morning, be- 
gan at a lower point in the afternoon, and again increased, with a 
slight falling ofl at the last hour in the afternoon. This group wasof 
altogetlier too small volume to be at all decisive, and the corro^spon- 
dence and the di(Feri>nces between this curve of production and the 
curve of accident suggested the need of further study. 

It was desired in tlie iron and steel industry to secure data with 
regard to some proc(5ss of similar character involving not a single 
man. but a group of men. It will bo noticed that in order to afford 
satisfactory material for such a study the operation must be of a 
kind which is continuously repeated throughout the hours of work, 
the extraordinary interruptions must be as few as possible, and it 
must be possible to determine the number of these repetitions 
within each hour. After careful consideration it became evident 
that the operations of the Bessemer steel converter conformed as 
closely to those conditions as an3rthing occurring in steel-mill prac- 
tice. The converter is a rarher simple apparatus and maintains ft 

1 Report on Condition of Woman ud Child Wage-Banun in tht United States, VoL XI: Xmptaf 
BMot of Woman in Um Metal Tfadae, p. 96, et nq. 
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degree of constant operation throughout long periods more uniform 
than any other operation possible to tabulate in the same way. The 
records of the blower are carefully kept, showing the time when the 
blow begins and when it ends. This makes it possible to count the 
number occurring within a given hour and to aggregate counts from 
day to day. 

The records of a plant having three vessels were chosen for con- 
sideration. It was possible to cover a period of eight months. 
During these eight months two of the vessels were operated continu- 
ously. The other was used as an auxiUary, and so its operation was 
decidedly irregular. For that reason attention will be given exclu- 
sively to the two vessels operating continuously throughout the 
period. 

Some comment should be made upon the conditions under which 
these records were made. The Bessemer plant in question employs 
in the neighborhood of 300 men. In order that the operation may 
go smoothly and satisfactorily, there must be very closely timed 
cooperation among all these men. If, then, it is found that the 
production of this mill shows some definite distribution through- 
out the hours of the day, it is an indication that not only do men 
working individually tend to fall into a sort of rythm in their pro- 
ductive activity, but that a large group of men working upon a 
problem similar to that of the individual stamping-press operator 
do their work in a similar manner. The data are presented in the 
following table: 

PRODUCTION IN A BESSEMER STEEL inLL DURING A PERIOD OF EIGHT MONTHS, 

BY HOURS. 



HooiB. 



aoito? 

7.01 toS 

8.01 too 

9. 01 to 10 

10.01 to 11 

1101 to 12 

Total, Arst half. . . 

12.01 tol 

1.01 to^ 

101 to3 

8.01 to4 

4.01 14>5 

Si.01to6 

Total, second half 

Total for turn 







Number of blows. 






Day turn. 


Night turn. 


Vessel A. 


Vessel B. 


Total. 


VwwelA. 


Vessel B. 


Total. 


606 
638 
613 
671 
644 
679 


602 
631 
600 
575 
648 
676 


1,208 
1,269 
1,213 
1,146 
1,292 
1,856 


601 
639 
592 
578 
673 
667 


590 
645 
583 
586 
673 
653 


1,191 
1,284 
1,175 
1,164 
1,846 
1,320 


3,751 


3,732 


7,483 


3,750 


3,730 


7,480 


623 
594 
6fi8 
718 

583 
603 


599 
599 
681 
697 
608 
596 


1,222 
1,193 
1,349 
1,410 
1,191 
1,201 


602 
590 
786 
706 
640 
5S6 


611 
592 
675 
700 
651 
581 


1,213 
1,182 
1,461 
1,406 
1,297 
1,167 


3,786 


3,780 


7,566 


3.916 


3,810 


7,726 


7,637 


7,612 


15,049 


7,600 


7,640 


15,206 
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The aggregated results of these eight months of activity show that 
there is a high point of production in the last hour of the morning. 
The preceding hours do not lead up steadily to this high point; but 
for tliis there is a definite reason. During the two hours in the mid- 
dle of this working period certain changes and repairs are regularly 
made in the apparatus, so that we should expect these two hours to 
show a somewhat decreased production. Disregarding these two 
hours, the steps are these: 1,208, 1,269, 1,292, 1,355. In the after- 
noon production rises to a high point in the fourth hour and then 
drops off somewhat. In the first half of the night production rises 
to a high point in the fifth hour; in the second half of the night, in 
the third hour. 

So many factors enter into the determination of these totals that 
it is altogether probable that the group of data assembled is not suf- 
ficiently large to wipe out the irregularities. Enough appears in 
these figures to indicate that production on this large and compli- 
cated scale runs a cycle similar to that observed in the individual 
stamping-press operators. 

For an entirely satisfactory comparison of the distribution of 
accidents through the hours of the day with the curve of production 
through the hours of the day, obviously the data should be from 
precisely the same establishment and covering precisely the same 
period of time. Furthermore, comparisons in a considerable number 
of establishments covering a considerable period of time would ba 
necessary before it would be safe to draw definite conclusions. The 
production data presented above are from one Bessemer department, 
covering a period of 8 months. The best available accident data for 
comparison are from the Bessemer department of another plant, 
covering a period of 6 years. ^ The departments in the two cases 
employed almost exactly the same number of men and the physical 
conditions and methods of operation are substantially alike in all 
respects. The data, therefore, while derived from different sources, 
justify a comparison. The most striking fact disclosed by this com- 
parison is that in each division of the working period, except the last 
half of the night, the peak of accident occurrence appears in an earlier 
hour than does the peak of production. 

A satisfactory explanation of the agreements and differences found 
in the above comparison is impossible at the present time. The 
group of accidents making up the accident curve is rather small and 
on that account of less weight, but it covers a period of 6 years, and, 
moreover, seems to be in accord with the accident curve in the sted 
industry as a whole and in industries generally. A consideration of 
such comparisons as are made above immediately suggests many 
questions as to their significance as bearing upon the relation between 

18m p. 77. 
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production and fatigue and accidents and fatigue, but it is clear 
from the limitations of the material that the answer to these questions 
can not yet be made. Apparently it might be expected that the 
effects of fatigue would show themselvtt in the rate of production 
at an earlier hour than in the rate of aciiitf^nt occurrence, but in the 
figures above the peak of production is Wupd on the whole somewhat 
later than that of accidents. From such a small body of data it is 
scarcely possible to expect definite conclusions. The comparisons, 
however, should suggest the danger of conclusions in regard to the 
relation of fatigue and accidents without a thorough study of all the 
circumstances. 

In the diagram on page 86 is presented a comparison of the pro- 
duction at each hour of the day and night in the Bessemer depart* 
ment for which figures were available for 8 months, with the number 
of accidents occurring at the same hour in all the steel works (Besse- 
mer and open hearth combined) reporting. It wUl be noticed, ac- 
cording to this comparison, that in each 6-hour period the peak of 
accident occurrence precedes that of production. 

In answer to a question regarding the possible relation of age to 
the accident curve, the following table has been prepared. It shows 
the curve for those 22 years of age and under and those 30 years 
and over. It is evident from the table that there is no discernible 
modification of the curve to be attributed to age. 



DISTRIBUTION OF INJURIES THROUGH TH^ DAY. BY AGE GROUPS. 
(The figures relate to 1 plant for a period of six years.] 



6.01 to 7 a. m 

7.01 to 8 a. m. . 

8.01 to 9a.m.... 

«.01tolOa. m.... 

10.01 toll a. m.... 

11.01 a. m. to 12 m 



Total, forenoon 



12.01 to 1 p. m. 
I0lto2p.m, 
2.01 to 3 p. m. 
8.01 to 4 p. m. 
4.01 to 5 p. m. 
(.01 to 6 p. m. 



Bonn. 



Number of injuries 
to— 



Em> 

ployees 

22 years 

ofaee 

and 
under. 



25 

56 
72 
64 
64 
37 



Em* 

plovees 

^ years 

of age 

and 

over. 



62 
122 
114 
160 
134 

91 



Total, afternoon 
Total.day turn . 




1,391 
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FATAL ACCIDENTS. 
GEHSRAL DISCUSSION. 
IThe fatalities occiuring in industrial employments hare frequently 
been regarded as an adequate measure of industrial hazard. For a 
"srery large number of employees, or for a series of years, this view is 
3 ustiiied. In an industry subject to mass accidents such injuries are 
liable to great fluctuations from year to year, and a single year's rec- 
ord can not, therefore, bo taken, apart from less severe accidents, as 
a fair indication of the real conditions. In the two years to which 
attention is being directed there occurred, in the 334 plants which 
reported, 569 cases of fatal injury, 214 in the year ending June 30, 
1909, and 355 in the year ending June 30, 1910. Although the num- 
ber in the second year is greater the rate is probably less since 
available figures from many large companies show a decUne in rates. 
The plants from which these reports were received employed at least 
8 1 per cent of aU the work people engaged in the industry, as limited 
for purposes of this inquiry. The following table presents the data 
unth regard to these cases by years, departments, and causes of death: 
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Considering the portion of the table showing the combined figures 
for the two years it will be observed that among the causes of death 
bums of various sorts constitute an important element. In blast fur* 
naces 24.8 per cent of the fatalities were due to this cause, while the 
next most important cause, crushing injury, had 22.5 per cent. In 
steel works 14 per cent of the cases were due to bums, 40.5 per cent 
to crushing injury. In rolling mills 15.3 per cent were due to bums 
and 40.5 per cent to crushing injury. In foundries 11.1 per cent 
'were due to burns and 27.8 per cent to crushing injury. In the yard 
operations the crushing injuries far outnumbered any other cause, 
constituting 53.2 per cent. 

Two causes of injury — electricity and transmission gear — which 
Iiave been generally regarded as important are shown by this tabu- 
lation to be of relative insignificance. 

The large introduction of the use of electric power has naturally 
been regarded as a source of great danger, both to those particularly 
concerned in caring for the electrical apparatus and incidentally to 
other workers. The reason for the impression of the highly danger- 
ous nature of this employment is that accidents, when they occur, 
are usually of a very striking character. A lineman repairing an 
overhead wire may come in contact with a wire which carries a ciur- 
rent and be instantly kiUed. The accidents almost invariably attract 
considerable attention. 

No other industry has introduced electric power on a scale at all 
comparable with the iron and steel industry. As a result all of the 
dangers which are connected with the use of this form of energy are 
found in the steel mills. In the year 1910 two electrical workers 
were killed by electric shock. The number engaged during 1910 in 
electrical work was 2,500. This would give a rate for the year of 
0.80 per 1,000. 

Much attention has recently been bestowed upon injuries resulting 
from belts, gears, and other forms of transmission apparatus. The 
dangers from these are quite obvious, and both in safety rules and 
legal enactments provisions for their safeguarding are always found. 
The number of accidents from such causes occurring in a large plant 
during each year from 1905 to 1910 is shown in Chapter H, page 140» 
The causes of death which follow in order after crushing injury and 
burns are: Falling objects, with 12.1 per cent, and falls of the worker, 
with 9.1 per cent. The line between crushing injury and injury by 
falling object3 is not easily drawn, and probably cases belonging 
in one group have been included in the other. The group included 
under falling objects was introduced in the first place because of the 
special danger which assails workmen about a blast furnace. Fre- 
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quently quantities of material are ejected by the furnace and theee 
falling upon the workmen produce serious or fatal injury. It appears 
that while blast furnaces had 11.6 per cent of fatalities from this 
cause, steel works had 17.7 per cent and rolling mills 19 per cent. 

A particular danger of the blast furnace is emphasized by the num- 
ber of cases of death due to asphyxia. Outside of the blast furnaces 
this cause of death is not very important. Ten deaths from this 
cause occurred in the two years in other departments. These were 
mostly repair men working in gas-engine houses. Of all deaths from 
asphyxia 64.3 per cent occurred in blast furnaces. These constitute 
14 per cent of blast-furnace fatalities. 

In 155 establishments, showing 158,604 positions on the pay rolls, 
it was possible to determine with some exactness the equivalent 
number of 300-day workers.^ They numbered 146,983, or 92.7 per 
cent of the positions shown. In 1910 the reporting plants showed 
upon their pay rolls 210,614 positions. Assuming that they hare 
the same proportion of 300-day workers as did the plants for which 
determination could be made would give 195,239. In the year 1910 
all operating plants had 355 fatalities. The rate for that year, cal- 
culated on the above basis, would be 1.82 per 1,000.- 

SIGNIFICANCE OF THE FATALITY RATE. 

Reference has been made to the fact that fatality rates are an 
uncertain indication of the real conditions. Before leaving the dis- 
cussion of the fatality tables it is desirable to indicate more exactly 
the reasons why such rates may be misleading. ^Vhenevor a rela- 
tively small group is dealt with, very sliglit changes produce veiy 
pronounced results. In coal mining, for example, it has been shown 
in a recent report that in restricted localities for a single year a 
large mass accitlent may put tlio district into an altogether different 
class from that which its normal conditions would justify.* For 
example, in the western sectim of the United Stntos the average 
fatality rate for coal-mine employees from 1889 to 1908 was 6.40 per 
1,000, but the year 1900 had a rate of 23.45, the highest year aside 
from this (1896) having 8.82. The Pacific coast section had rates of 
10.49 in 1S92, 14.G6 in 1901, and 20.71 in 1902. The average rate of 
tills section for the whole period was 7. The cause of these abnor- 
mally high rates was in each case one or more mass accidents. 

In any industry subject to mass accidents, violent and mislead- 
ing fluctuation of rates is likely to occur. The iron and steel indu»- 
try is by no means as subject to this class of accidents as mining. 
The largest number of deaths from a single accident which came 
under observation in the course of this investigation was 15, while in 

1 For ezplAnation of 30(May workers, lee pp. 21 and 23. 
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mining accidents causing hundreds of deaths are not uncommon. 
Where, however, a single accident may produce from 10 to 20 fatal- 
ities the rate will necessarily be of an uncertain character. To illus- 
trate, in one large establishment two mass accidents, each causing 
a number of deaths, occurred in a single calendar year — one early in 
the year and one in November or December. The result was that 
the fatality rate for that year was very high. It is evident that had 
the record year ended in June instead of December 31, these mass 
accidents would not have fallen in the same record year. If this had 
been the case the rates for three years would have been nearly uni- 
form. As it is, the year in which the two mass accidents happened 
to occur stands out with a much higher rate than either the year 
preceding or the year following. The fatality rate in this case would 
give the impression of a very bad condition, the fact being that this 
particular year was in many ways a decided improvement over the 
preceding year and not materiaUy less satisfactory than the one fol- 
lowing it. 

Wherever conditions are such that simple variations of classifica- 
tion or the effect of unavoidable calamity may so largely modify the 
rates, it is evident that they must be used with the greatest caution. 
Throughout this report the fataUty rates are presented because they 
are important matters of information, but they should, whenever 
possible, be considered in connection with the general accident rate, 
and if the fatality rate and the general accident rate are contradictory 
the general rate should be regarded as a fairer measure of the real 
accident hazard. 

It may be said of rates in general that their significance is largely 
determined by the size of the groups for which they are calculated. 
In a small group or department of an industry accidents may be 
so influential that it is doubtful whether it is ever justifiable to present 
the situation in the form of rates. Desiring to analyze the situation 
as closely as possible and yet to avoid the difficulties indicated above, 
it has been the rule to present rates for no group containing less than 
1,000 workers. In a few instances, for special reasons, numbers 
slightly under this limit have been used, but usually the groups are 
not only of this size, but considerably in excess. 

7ATAI, ACCIDENTS IN EACH DEPABTMENT, BY OCCUPATIONS AND 

CAUSES. 

In the following discussion is presented a series of tables showing by 
occupations for each department the number of fatal accidents due 
to each specified cause for the two years ending June 30, 1910. It is 
desirable to offer some comment upon the occupational dangers 
suggested by these tables. 
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BLAST FURNACES. 

The iuformation for blast furnaces is first presented. The follow- 
ing table shows for 129 fatal accidents occurring in this departmeDt 
during the two years under discussion, the number happening in eadi 
occupation bj causes in detail, together with the per cent of the toUl 
number happening in each* occupation and the per cent due to each 
cause : 



The oociipatinns of this department fall into three general groups: 
First, stocking operations, including bottom fillers, top fillers, cagers, 
hoist men, acale-car operators, etc.; second, cast-house operatioiu, 
including bar and clay men, keepers and helpers, cinder snappers, etc; 
third, accessory oporntions, including oilers and greasers, common 
labor, etc. In the first proup it appears from obaervBtioD that the 
laborers known as "bottom fillers" are exposed to the greatest danger. 
These men take the material such as ore, coke, and limestone from the 
bins and wheel it in barro^vs to the hoist, by which it is carried to the 
top of the fumoce. The fatalities among them were 1 due to burns, 
3 due to crushing injury, and 1 due to falling objects. The causes at 
death in these cases indicate quite clearly the nature of thd hasiid. 
In cases where the material is taken from stock piles it may happen 
that the removal of the stock from ^e base of the pile loosena a mam 
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of material which rushes down upon the workers and results in death 
from crushing mjury. 

Among other stocking laborers the "top fillers," who, in the old- 
style furnaces, are engaged at the top of the furnace in emptying 
barrows into the furnace hopper, are much exposed. One was Idlled 
by crushing injury, 1 by falling objects, 1 fell from the furnace top, 
and 1 was asphyxiated. While these deaths are few in number, if 
they could be compared with the number of men still engaged in this 
occupation, it would appear that their hazard is very great. An 
illustration will serve to emphasize this fact. A large furnace of the 
old type was operating in an unsatisfactory manner. In the effort to 
correct the irregularity an unusual number of men were at work on 
the top. Without warning the furnace exploded, and 12 of the men 
engaged in top filling were burned to death. In view of the extreme 
hazard of this occupation, it is satisfactory to note that a decreasing 
proportion of furnaces are stocked by this method. 

Among the castrhouse workers severe burns are naturally the 
greatest cause of fatal injury. The "cinder snapper" has charge of 
the periodical tapping of the cinder-notch. This opening is at a 
higher level than that from which the molten iron is drawn, and 
when the accumulating material within the furnace brings the slag 
which floats upon the top of the iron up to a certain level the cinder 
snapper must open the notch and permit the slag to flow down a 
runner from which it is delivered either into a slag car or into a gran- 
ulating tank. Two of these employees sufl'ered fatal bums, h was 
killed by falling objects, 1 fell from a height, and 1 died fron^^un- 
classed injury. In this connection it is proper to speak of the special 
danger about blast furnaces from falling objects. Until very recently 
the "slips" and explosions within the furnace were always accompa- 
nied by the ejection of a greater or less quantity of stock from the 
furnace top. The masses thrown out were of considerable size and 
weight and were also hot to a degree which rendered them dangerous. 
These masses faUing from a height of 100 feet or more would inflict 
a blow sufficient to cause serious injury and in numerous cases 
death. The fall of the cinder snapper resulting in death occurred very 
probably as a result of failure properly to rail the elevated cast- 
house floor. The keeper and his helpers have to do with the opening 
of the iron notch and attending to the flow of the molten metal. 
Five of these were injured by the hot metal, whUe 2 of them died 
from asphyxia. 

It has not been possible to assign definitely to either of the groups 
enumerated above the common laborers employed about the furnace. 
Probably the 17 who died as a result of bums were employed 
on the cast-house floor or its vicinity, while the 28 who were 
^ed by crushing injury and falling and flying objects were, in all 
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probability, stocking lalx)rcrs. Of all deaths 43.4 per cent were those 
of common laborers. This is a large percentage. If, however, it 
were possible to calculate a rate for these employees, it would prob- 
ably appear that other employments are pro})ortionately more dan- 
gerous, as, for example, the keepers and their helpers. 

Among the accessory occupations, boiler makers, pipe fitters, rig- 
gers, and millwrights are most frequently fatally injured. Thesi* 
four occupations have 14 per cent of all the fatalities. The work of 
these occupations is carried on in such relations to the furnace that 
workers are seriously exposed to the poisonous gases. This exposure 
not only entails direct danger of asphyxia, but may often be the 
cause of the worker losing control of himself and falling. For exam- 
ple, two of the three pipe fitters died from asphyxia, while 1 pipe fitter 
and 2 riggers suffered fatal falls probably brought about by the inhala- 
tion of the deadly gas. 

It will be fountl in all the departments that the oilers and greasers 
are exposed to serious danger, usually due to the fact that they must 
approach moving parts of machinery, in which they are in danger of 
being caught, but in the present instance the five fatalities which 
occurred among this class of workers were from unusual dangers— 3 
were due to burns, 1 to a fall, and 1 to asphyxia. 

Of all fatalities occurring in blast furnaces 24.8 per cent are due to 
burns, 22.5 i)er cent to crushing injury, 11.6 per cent to falling 
objects, 10.9 per cent to falls of the workers, and 14 per cent to 
asphyxia. 

It has already been pointed out that asphyxia is in some measure 
responsible for the occurrence of other accidents. This is probably 
true throughout the list since the physical condition brought about 
by carbon monoxide poisoning favors the occurrence of all the other 
forms of accident. The presence of this gas may therefore be regarded 
as the most serious menace to the blast-furnace worker. It not onlv 
contributes a high percentage of fatal cases by its direct action and, 
as ex])lained, has to do with the occurrence of other accidents, but its 
constant action when not accompanied by serious immediate results 
undermines the health and lowers the efficiency of the worker. 

STEEL WORKS. 

The two methods of steel making, Bessemer and open-hearth, are 
80 different that a separate treatment of their fatalities would be 
justified. The number of them is, however, so small that an analysis 
on that basis would not convoy any useful information. The follow* 
ing table shows the data for the 79 fatal accidents occurring duriDg 
the two years. 
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FATAL ACCIDENTS IN STEEL WORKS, BY OCCUPATIONS AND CAUSES, TWO YEARS 

ENDING JUNE 30. 1910. 
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Common laborers about steel works suffer 43 per cent of the 
fatal injuries. The next group in order are the melters' helpers and 
ladlemen, who together have 12.6 per cent of the fatalities. Among 
the laborers crushing injury and falling objects are the most serious, 
14 being killed by the firat and 10 by the second. Among ladle men 
and melters' helpers bums are naturally important, 4 suffering from 
this cause, but crushing injury and falling objects caused 5 deaths. 
The stockers who handle the raw -material are next in hazard with 5 
deaths, or 6.2 per cent of the total fatalities. The remaining cases 
of fatal injury are distributed so irregularly among the different 
classes of employees that special comment is not significant. In the 
steel works 14 per cent of the injuries are due to burns, 40.5 per 
cent to crushing injury, 17.7 per cent to falling objects, 5.1 per cent 
to falls, and 17.7 per cent to unclassed injuries. 



ROLLING MILLS. 

In the discussion of disabling accidents the rolling mills are con- 
sidered under two heads — mechanically operated and hand operated. 
The same division would be desirable for the fatal cases, but the 
(lata were not available in this form. The table following presents 
the data for the 79 fatal accidents in all rolling mills for which reports 
were secured. 
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The fatalities in lliesc mills mny be best presented by following the 
couree of tlic material. It arrives at flie mills in the shape of ingots 
from the steel works, or in the form of blooms and billets already 
Bubjt'cted to a preliminary rolling. In any case the heaters and thar 
helpers are the first to handle the material. During Uie two yean4 
sui'li employees were killed — 1 by crushing injury, 1 by falling object!, 
and 2 by iinclnssed injiiiy. The men engaged in these occupatioiB 
are exposed necessarily to the hazard incident to the moving of Uip 
masses of material. The train of ingot cars coming from the sted 
works may strike one of them, or the ingot hfted by the charging 
crane may fall. The occupation of heaters has few hazards. They 
watch the steel in the healing furnaces and direct its removal 
when brought to the right temperature. This being essentially i 
supervising occupation does not expose them to serious hazard. 

The occupation of roller varies greatly in the different mills. In 
the lai^e mechanical mills he is a superintendent rather than i 
workman, but in the smaller hand-operated mills he not only hu 
charge of the work but actually participates in it. Four of these ma 
were kiJle<l during the two years, 1 by a bum from hot metal, 1 bj 
crushing injury, and 2 by flying objects. Of those directly miaiatii^ 
who are grouped in the table under the headings "roll hands" tai 
*'book upa," 7 were fatally injured, 3 of them by hotr-metal burns, 1 
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bycniflhing injury, 1 by falling objects, 1 by flying objects, and 1 by a 
fall. Naturally the proportion of hot-metal bums to men immedi- 
ately engaged in the handling of red-hot masses of steel is very high. 
Among those who handle metal after it passes the rolls the high pro- 
portion of accidents is among shearmen and their helpers. They haye 
10.1 per cent of the fatal cases. Conmion labor here, as elsewhere, 
has a veiy high proportion of the fataUties — 29.1 per cent. Of the 
23 deaths of laborers 3 were due to bums, 9 to cmshing injury, 8 to 
falling objects, 1 to flying objects, and 2 to unclassed injury. In the 
rolling mills 15.3 per cent of the cases were due to bums, 40.5 per 
cent to crushing injury, 19 per cent to falling objects, 5.1 per cent 
to flying objects, 2.5 per cent to falls, and 17.7 per cent to unclassed 
injuries. 

MEOHANICAL OFERATIONS. 

The following table presents the causes of the 78 fatal accidents 
occurring in mechanical operations during the two years, together 
with the occupations affected: 

FATAL ACCmENTS IN MECHANICAL OPERATIONS, BY OCCUPATIONS AND CAUSES, 

TWO YEARS ENDING JUNE 30, 1010. 
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This group of workers consists almost entirely of skilled men. The 
common laborers employed in connection with these mechanical 
activities are comparatively few. Four laborers lost their lives in 
this department. The greatest hazard to mechanics is in connection 

7447*— S. Doc. no, 02-1, vol i 7 
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with the repair operations. It is frequentlj desirable, and from the 
mill superintendent's standpoint neceesaiy, to repair machines which 
are in action. Frequentlr also the arrsDeements for preventine the 
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Tlui cases above shown centered laigely in the movement of the 
trains by which material is shifted from one point to another. Five 
locomotive cranemen, 1 locomotive engineer, 4 locomotive firemen, 
and 46 switchmen were killed. These deaths constituted 51.4 per 
cent of all occuning in the department. Common laborers suffered 
32.1 per cent of all fatalities. The hazard to these workers arises 
from the moving trains and probably still more in the handling of 
heavy materials. It is impossible to determine the exact relation 
of these fatalities to the transportation of material by the overhead 
cranes. Since 17 out of the 35 fatal accidents to laborers were due to 
crushing injury, it is a fair inference that the material being handled 
by the cranes was an important cause.* 

No other occupation group in any department has shown so laige 
a number of fatalities as the group of switchmen. In the mills these 
are known by several other names — conductors and brakemen most 
frequently. Since, however, their duties are most clearly defined 
by the name "switchmen" all these occupations are here combined 
under this designation. Their duties are somewhat different from 
those of the railroad occupation having the same name. For the 
transport of nearly all materials from point to point in the mill yard 
narrow-gauge trains are used, and these are frequently pushed ahead 
of the locomotive. The switchman either rides at .the head of the 
train or walks in advance of it, throwing switches as occasion de- 
mands and controlling the action of the engineer by his signals. The 
locomotives are all equipped with air brakes and the control of the 
train in this particular lies entirely with the engineer. These small 
trains are not often broken up, so that the dangerous process of cou- 
pling does not occur very frequently. When it is necessaiy it is a 
part of the switchman's duty to make the coupling. Twenty-seven 
fatalities occurred among switchmen in 1910, who numbered 990 
300-day workers in the establishments reporting. This gives a rate 
of 27.3 per 1,000 for this occupation. 

In view of this extraordinary high fatality rate it is appropriate at 
this point to consider somewhat in detail the causes contributing to 
it and to inquire whether this relatively high rate is an unavoidable 
condition of this employment. A few examples will serve to illustrate 
the situation. It has been some years since practically all hand cou- 
pling of railway cars was abandoned. While the type of coupling in 
use on the railways is in successful operation in a large number of steel 
plants on the cars used in the transporting of hot metal there are still 
managers who insist that it is not applicable to their conditions. 

For the smaller iogot cars, charging cars, etc., there is some justifica- 
tion for the claim that automatic coupling is extremely difficult. Two 
points have been made against the use of these devices. First., that 

> For forthBT dJaooarion of orane manipulation, m« pp. 19% 108, 235, and 236. 
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with the sharp curves incident to the narrow-gauge system they would 
give trouble under certain conditions. Second, that in the ingot trains 
the hot metal flies out of the molds from time to time, and, falling upon 
the cars, would effectually interfere with the operation of the coupling 
device. The adequate reply to this claim is that such devices are in 
entirely satisfactory use in a laige number of steel plants, that the 
objections to them have all proved unfounded, and that where in use 
they have practically eliminated coupling accidents. 

The condition of steel mill transportation in these particulars is 
not due to the difficulties of the situation so much as to inertia and a 
very short-sighted economy. No plant has introduced satisfactoiy 
methods without finding that the increased efficiency of operation 
fully justified the outlay. 

The whole transportation problem only requires the application to 
it of the same degree of energy and engineering skill which have been 
appUed to other departments of the steel mill in order that the present 
bad preeminence of this department may laigely disappear. 

The general accident rates (both fatal and nonfatal) for yards are 
not as high as those for other departments. The high fatality rate 
noted above for switchmen has led to the conclusion that the great- 
est dangers of the steel mills are connected with the operation of 
means of transportation, including especially cars and cranes. This 
conclusion is not justified when the general accident rate (both fatal 
and nonfatal) in yards is considered, but it is proper to call special 
attention to tliis department. In Chapter IV, on safeguarding, the 
means and methods of bringing about a change are partially indi- 
cated. The suggestions there offered do not, however, go to the root 
of the matter, the fact being that in many particulars the yard de- 
partment, in spite of its great importance to the efficiency of the mill, 
is almost criminally neglected. 

The injuries in this department are distributed as follows: Bums, 
2.7 per cent; crusliing injuries, 53.2 per cent; falling objects, 6.4 per 
cent; flying objects, 6.4 per cent; falls, 4.6 per cent; unclassed inju- 
ries, 24.8 per cent. 

One of these groups, that of flying objects, deserves conmient. Five 
of the 7 deaths which occurred from this cause were due to the 
apparatus called a "drop" or a "skull cracker." Within the ladles 
for the transport of hot metal a layer of congealed metal gradually 
accumulates. When this has reached a certain thickness it is pried 
out and returned to the melting process. These masses called 
"skulls" are of a size and shape which interferes with handling them. 
They are accordingly broken up by means of a weight or ball weighing 
sometimes several tons. This is elevated by a special crane, and when 
at a certain height is released either by ropes acting upon a trigger, or, 
if the lifting is done by a magnet, by turning off the current. It is 
obvious that when this weight strikes the "skull'' and breaks it in 
pieces flying masses of considerable size are sure to be thrown off. 
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In Tiew of the yeiy small number of drop men employed it is quite 
possible that under old conditions, which failed to provide adequate 
ahelteri their death rate may have been even higher than that of the 
switchmen. In the years under consideration 2 of the 7 deaths were 
of switchmen whose duties took them in the vicinity of the drop. 
The dangerous condition in this particular has been very generally 
remedied. 

MISCELLANEOUS DEPARTMENTS. 

No one of the departments embraced in this group is sufficiently 
important from the fataUty standpoint to merit a separate con- 
sideration. Comment has before been made upon the fact that 
electrical workers do not suffer fatal injury as frequently from the 
electric current as they are commonly supposed to do. It is proper 
to add to the comment already made that electrical workers are . 
frequently required to do their work at an elevation above the 
ground. This puts them in a position where, like painters and others 
who have to work under such circumstances, they are liable to injury 
by falls. It appears in this table that several accidents of this 
character happened to this group of workers, a greater number, in 
fact, than arose from electrical shock. 
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I Including foundries and electrical department. 
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In these miecellaneoiis dq>aitineiit8 36.8 per cent of the mjuries 
were to common laborers. No other occupational group has in excess 
of 8 per cent. The 95 fatalities are distributed among the causes of 
death, as follows: 8.5 per cent were due to bums; 29.5 per cent to 
crushing injury; 13.7 per cent to falling objects; 1.1 per cent to flying 
objects; 9.5 per cent to fall of the worker; 2.1 percent to belts, gears, 
etc.; 2.1 per cent to asphyxia; 26.3 per cent to imclassed injuries. 
In 7.4 per cent of the cases the cause of death was not reported. 
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CHAPTER 11. 

ACCIDEFr EXPEBIEVCE IS A STEEL PLAVT WITH A WELI- 
DEVELOPED SAFETY STSTEM, 1906 to 1910. 

INTRODUCTIOK. 

In the preceding chapter the condition as to accidents in the iron 
and steel industry as a whole has been discussed on the basis of such 
statistical data as were available. For the industry as a whole a 
statistical survey for any considerable period would have been quite 
impossible, as records existed in only a few plants covering a series 
of years. In connection, however, with the data for 1910 it was 
possible to show the number of accidents in many plants for 1909 
also. For a thorough understanding of the accident situation in 
the industry it is obvious that a study of a period of years is desirable. 
In the absence of data covering a laige number of plants, a careful, 
intensive study of the experience of a single plant for the six years, 
1905 to 1910, was determined upon and the results of this study are 
given in the present chapter. In this plant oiganized safety work 
had been mtroduced and throughout the period covered accident 
conditions were steadily improving. It would have been more 
satisfactory if similar studies could have been made in several other 
plants upon the basis of complete records. This, however, was not 
possible, as the time and force were not available for such an under- 
taking. It should be stated, however, that in connection with the 
collection of the statistical data for the industry as a whole and in 
connection with this study of the single large plant the existing 
conditions, and especially the causes of accidents and the measures 
which have been instituted for their prevention, were studied in many 
other plants, and the results of these studies are embodied in this 
and the succeeding chapters. 

It has been the intention throughout the report to emphasize the 
improved conditions which have been attained in order to ascertain 
what is a reasonable standard of safety. The undesirable conditions 
yet remaining in American practice are obvious and have been 
clearly brought to attention in the preceding chapter. In the pres- 
ent chapter a plant is considered presenting in many particulars 
a hig^ standard. It should be said, however, at the outset thai 
this oondition is not at all an unattainable one for any plant. 

lOS 
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In the absence of data covering a large number of plants, a careful, 
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had been introduced and throughout the period covered accident 
conditions were steadily improving. It would have been more 
satisfactory if similar studies could have been made in several other 
plants upon the basis of complete records. This, however, was not 
possible, as the time and force were not available for such an under- 
taking. It should be stated, however, that in connection with the 
collection of the statistical data for the industry as a whole and in 
connection with this study of the single large plant the existing 
conditions, and especially the causes of accidents and the measures 
which have been instituted for their prevention, were studied in many 
other plants, and Uie results of these studies are embodied in this 
and the succeeding chapters. 

It has been the intention throughout the report to emphasize the 
unproved conditions which have been attained in order to ascertain 
what is a reasonable standard of safety. The undesirable conditions 
yet remaining in American practice are obvious and have been 
clearly brought to attention in the preceding chapter. In the pres- 
ent chapter a plant is considered presenting in many particulars 
^ high standard. It should be said, however, at the outset that 
^ condition is not at all an unattainable one for any plant. 
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The choice of this plant was based upon the following conaidan- I \t 

tions: Ipis. 

1. The length of its continuous operation. 

2. The character of the records. |:i>: 

3. The possibility of easy correlation of accident and hospUl |$u.: 
records. Ir.r 

4. The scope of the plant's activities. \zr 

5. The character of the safety organization. |c: 
Regarding the extent to which tliese considerations applied in 

this plant, the following statement may be made: (1) Complete 
records regarding accidents were available for the six years en^ 
December 31, 1910. In some particulars the plant has records ex- 
tending over a period of 20 years. While other plants have been ia 
operation for as long a period, there are very few that have maintained 
so complete a continuous record. (2) Where the compilation of the 
records was necessarily limited by the time available, it was highly 
desirable that they should be in such form that they could be tran- 
scribed rapidly and exactly. The records in this case were of the most 
complete and exact character. The records of individual cases to 
the number of 30,000 were inspected by an agent of the Bureau, 
and those pertaining to disabling accidents and fatalities were iso- 
lated, and the important facts found in them were drawn off upon 
specially prepared cards. These numbered 7,750. (3) The records 
of a claim department or a safety organization naturally do not 
include all the items necessary for a satisfactory study of the cases. 
The medical and surgical side needs attention and scrutiny quite 
as much as the legal and operative side. The relations of this 
plant to its hospital service were such that the complete hospital 
records for all the years to which special attention was given 
were available in each of the cases included in this study. The 
hospital records of the nature of the injury, the period of disability, 
and the necessary surgical treatment were carefully considered. 
(4) To serve the purpose of the present study, the plant chosen 
must have as large a number as possible of the characteristic opera- 
tions belonging to the industry. No one plant embodies them all. 
There are, however, few plants in the country which present a 
greater variety of steel-mill operations tlian are found in the plant 
under consideration. (5) At an earlier point in the report a state- 
ment has been made of the points justifying the classification of a 
given plant in class A, or one in which the safety system is well 
developed.^ This plant possesses in a marked degree all the quali- 
fications specified as justifying such a classification, and on this 
account is particularly favorable as an illustration of successful 
safety actiyitj. 



OSAPTXB JL — ^▲OCIDBNTB IK ONE LABGB PLANT, 1905 TO 1910. 107 

Tlie following deecription of the plant chosen for consideration is 
given in order that its size and the physical conditions under which 
it is operated may be appreciated. The plant is situated upon an 
irregularly shaped area on a lake shore. On the landward side is a 
solidly built-up portion of the city in which it is located, and 
where most of the employees reside. The plant area is bounded at 
one extremity by a river, which has been dredged to a sufficient depth 
80 that ore boats from the lake may pass up the river a short dis- 
tance and into a slip alongside an ore yard. At about the middle 
of the area there extends directly from the lake another and 
larger slip in which the ore boats are accommodated. The position 
of these two means of access from the lake have determined the 
position of the two groups of blast furnaces, each containing five 
stacks. In the area between these two blast furnace groups are 
the Bessemer steel mill, the rail mill, and a machine shop and 
foundry. Skirting this area is an immense railway yard practically 
contiQuous along that entire side of the grounds occupied by the 
plant. Access to the portion of the grounds lying next to the lake 
is provided by two viaducts extending over these railroad tracks 
and by a subway. Separated from the remainder of the plant by 
this ridlway yard is a smaller area, in which are included the office, 
laboratory, an open hearth, a slab null, two plate mills, and a 
roundhouse for the narrow-gauge locomotives. Beyond the larger 
sUp is another irregular area, including a large open hearth and two 
structural mills. 

At the time the plant was established upon this area most of the 
ground was low and swampy. A large part of the plant yard has 
been built up by the use of blast furnace refuse, and a considerable 
section of the adjacent city has been similarly lifted out of the water. 
The extent of the blast-furnace installation mentioned above, siace 
a very considerable portion of its product is further handled in the 
plant itself, gives some idea of the magnitude of the operations. The 
force employed in the plant under normal conditions approaches 
8,000. 

These facts with regard to the size of the plant and the number of 
its employees are of importance, because in a study of this kind, 
unless a sufficient volume of data can be secured, the results are 
constantly being rendered inconclusive by irregularities due to mass 
accidents. Comment has already been made upon this difficulty in 
discussing the significance of fatality rates. It applies \viCh almost 
equal force to the general accident rates whenever the plants under 
consideration are of small size or whenever analysis of too minute a 
character is attempted. 

It must be borne in mind, therefore, that while for purposes of 
illustration it is necessary in the following discussion to deal with 
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The table and diagram show that almost coDtimiously throuf 
period the productive force has increased relatively to the 
productive. The explanation of this increase ia to be found ii 
directions: (1) The use of improved machinery which works 
smoothly and requires fewer repairs, and (2) the introductii 
mechanical methods of handling the product so that the yard 
necessary to care for it has been materially reduced. This 
gressive reduction of the proportion of mechanics and yard 
appears clearly in the diagram on page 111. 

Another point brought out is that the fluctuations in the 
are more pronounced in the nonproductive group. It rises 
rapidly when work is pressing and fails more promptly in tin 
depression. This is due to the fact that the productive force 
less easily recruited is held over times of depression, while the 
productive is apt to be shifted to suit the demands of the busi 

The year 1908 is an exception to the rule, as will appear in a 
discussions in which that year is included. It was a year of 
and unusual depression. In no other year in the post 10 ; 
was so small a number of workmen employed in the iron and 
indufitry. The disturbance duo to this year is not disti 
shown in the portion of the diagram pertaining to that yeai 
Boems to be like the others. The year 1909 is different, 'llu 
low month of that year immediately follows the high month 
of 1008. It was a period of sudden revival of demand for iron and 
steel products. This revival was not fully anticipated, and as a 
result large numbers of mochanioB were employed in repairs aod 
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eo-called American group is largely of foreign antecedents at no great 
distance in the past. The percentages of Americans in the different 
years are: 1906, 18.3 per cent; 1907, 22.7 per cent; 1908, 26 per cent; 
1909, 23.4 per cent; 1910, 24.1 per cent; or 22.7 per cent of the entire 
force for the period of 5 years. 

The group consisting of Croatians, Hungarians, and Slavs is next 
in number to the Americans. The Grermans, Irish, and Scandinayians 
are present in small numbers. The number designated as "Other 
races" consists of diversified elements. 

In the matter of age this working force is comparatiyely youthful. 
While the number under 20 years of age is not very considerable, 
the age group 20 to 29 includes almost 50 per cent of all the em- 
ployees. There are two reasons for this. First, the work is of a char- 
acter demanding very largely the strength and vigor of young men. 
In the second place, the available supply of labor has greatly favored 
an increase in this age group. The foreign inmiigration from south- 
eastern Europe has been very largely of single men of this age. 
Both the nature of the demand and the nature of the supply work 
together to bring about this preponderance of men in the industry 
between the ages of 20 and 29. It is not a condition peculiar to this 
plant; as shown by the immigration figures it prevails throughout 
the steel industry of the country. 

The accompanying table and diagram present graphicfdly certain 
facts with regard to the character and fluctuations of the working 
force* The natural division of the force of the steel plant is into 
productive and nonproductive occupations. While the terms are 
self-explanatory, a little elaboration is desirable. The productive 
occupations are those concerned with the handling of the raw material 
on its way to the processes, with the manipulation of the material 
during the process, and with the care of the material immediately 
after the completion of the process. In a rolling mill, for example, 
they include heaters and their helpers who attend the heating furnaces, 
the rolling crew who operate the rolls, the shearmen or sawmen and 
their helpers, and the hotbed men who care for the material after it 
has passed the rolls. The nonproductive occupations include the 
mechanics who repair and rebuild the machines, the yard force who 
attend to the moving and shipping of finished products, and the mis- 
cellaneous force of watchmen, caretakers, etc., necessary in the 
operation of a great plant. The facts are presented with regard 
to the distribution of these elements of the working force in each of 
six years. Each year is shown at two periodS| the month of smallest 
working force and that of greatest. 
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77i^. taM#; and dia^am show that almost oontinoously through the 
p^Tiod th« productive force has increased reUtiTdy to the non- 
productive* The explanation of this increase is to be found in two 
iiircrXifffm: (1) The a^e of improved machinery which works more 
nfnfp<fi\tly and rerjuireA fewer repairs, and (2) the introduction of 
rrH9/'Jjanjcal methods of handling the product so that the yard force 
ri«9r'/«;(mnry to care for it has been materially reduced. This pro- 
(^mnive reduction of the proportion of mechanics and yard force 
ftppcani clearly in the diagram on page 111. 

Another point brought out is that the fluctuations in the force 
arn more pronounced in the nonproductive group. It rises more 
ra{)idly when work is pressing and falls more promptly in times of 
df^prmMion. This is due to the fact that the productive force being 
iiwM eiiMily recruited is held over times of depression, while the non- 
prodtictive is apt to be shifted to suit the demands of the business. 

Ttie year 1908 is an exception to the rule, as will appear in all the 
dinctmHioiw in which that year is included. It was a year of great 
and unuNuiU doprosKion. In no other year in the pfust 10 years 
wnM NO Nmall a number of workmen employed in the iron and steel 
uidtmtry. The disturbance due to this year is not distinctly 
hIiowu in the portion of the diagram pertaining to that year. It 
HoeniM to be like the others. The year 1909 is different. The 
low month of that year inmiediately follows the high month 
of 1908. It was a period of sudden revival of demand for iron and 
luoU. This revival was not fully anticipated, and as a 
Bumbcn of mechanics were employed in repairs and 
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renewals which had not been undertaken during the depression. 
As a result the nonproductiye element was more prominent in the 
low month of 1909 than in the high month. The result is seen in 
1909, but the cause must be found in the depression of the preceding 
year. 

The importance to the accident problem of the fluctuation brought 
out above lies in the fact that the previous discussion has shown that 
the productive occupations such as those in blast furnaces and steel 
works are on the whole more dangerous than the nonproductive! 
such as those in the yards and the mechanical department. The 
tendency here shown to increase the productive element must 
increase the hazards unless counteracted. Two things have held ia 
check this tendency to increased accident rates: (1) Production has 
become more mechanical; (2) constructive effort toward safety has 
been in progress. 

WORKING CX)NDITIONS. 

As has already been explained, the oiiginal conditions of the site 
on which this plant was established were not very satisfactory. 
Nearly the entire area was swampy and some of it continuaUy 
submerged. This condition has been remedied, and in the matter of 
sufficient room for carrying on its various operations the plant is as 
well circumstanced as any in the country. Some of the buildings 
are old and would be constructed on better lines if they were to be 
rebuilt. In some material particulars, however, the plant has under- 
gone a complete reconstruction within recent years, and the new 
buildings are well equipped and modem in design. While it is not 
the purpose to discuss in this chapter the subject of safeguarding 
methods, it is proper to say that in this plant they have been carried 
out with the utmost thoroughness and that no material matter pre- 
sented in the chapter on safeguarding fails to be illustrated. It may 
therefore be said that so far as working conditions are concerned this 
plant is among the best. Very recently a thorough overhauling of 
the provisions for water supply and sanitary conveniences has been 
completed, and in this particular the plant now ranks with others 
which somewhat earlier completed similar improvements. The 
hospital used by the plant is immediately at one entrance^ and it is 
possible to utilize this hospital both for the severe and the minor cases 

of accident. 

HOUSING. 

As has been pointed out, the plant lies between the lake shore and 
the built-up portion of the city in which it is located. This portion 
of the city has been greatly improved since the plant was located 
there. The swamp lands have been largely filled in with refuse from 
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the blast furnaces; many of the streets have been paved and an 
adequate number of houses for the workpeople have been erected; 
the water supply and sewerage of the district are fairly adequate, 
and the houses occupied are on the whole comfortable. There 
exists here as in other similar towns a considerable amount of over- 
crowding, due to the custom of the workpeople filling up their houses 
to the limit with lodgers and boarders. The area in which the work- 
people live is well supplied with schools, and excellent social work is 
going on. While on the whole there are many conditions capable of 
improvement, it is probable that this body of steel workers are as 
well situated as any similar body in the coimtiy. All these items of 
favorable conditions in the works and in the homes of the work- 
people are of importance as regards the success of the efforts of the 
company to safeguard its employees. 

THS SAFETY ORGAITIZATION. 

The plant under consideration is one belonging to a group of plants, 
operated by a single company. The interplant safety organiza- 
tion maintained by this company is described in chapter III; on the 
safety department.' The plant organization consists first of the plant 
safety conmuttee. This conmiittee is under the chairmanship of the 
assistant general superintendent and includes the director of safety 
and one of the mill superintendents. This third member of the com- 
mittee is changed from time to time, so that alternately each mill is 
brought into relation with the general safety scheme. The safety 
office imder the control of the director of safety, who ranks in the 
plant organization with the mill superintendents, has an inspection 
division and a division of claims. The inspection division includes 
an assistant to the director and two inspectors, one for the day turn 
and one for the night turn. The assistant is in control of the inspec- 
tion in the absence of the director, and it is part of his duty to make 
a regular inspection tour by which he covers the plant about once in 
two weeks. The two inspectors are particularly occupied with the 
accidents which occur during their period on duty. The safety office 
is notified inunediately upon the occurrence of an accident, and if 
the accident is at all serious one of the inspectors, in company with 
the departmental committee, proceeds inunediately to investigate its 
causes and devise means for its prevention whenever prevention is 
deemed possible. 

The division of claims is also under control of the director of safety. 
The chief of this division is a lawyer who carries on the necessary 
investigation from the legal standpoint. Under his direction is an 

t Bee pp. 1S2 and 183. 
7447*— S. Doc. no, 62-1, vol i 8 
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inyestigator who devotes his attention almost exclusively to features 
of the accidents which are legally important. An ofRce clerk who 
records the incoming reports of accidents, a stenographer, and an 
interpreter complete the staff of the safety office. The office is 
located very near the hospital; and there is constant interchange of 
information between the two. 

Besides the safety office there exist in each of the important 
departments departmental committees called permanent conimitr 
tees. These are made up of foremen, and it is their duty to make a 
complete inspection of the department to which they belong once 
each month. During this inspection they give attention to the fol- 
lowing particulars: First, the extent to which their recommenda- 
tions of the previous month have been carried out; second, addi- 
tional precautions which they deem necessary either through changes 
in condition or which have been overlooked previously. A recent 
development of the departmental committee is the following: A 
geographical division of the department is made and each member of 
the committee is made specifically responsible for the condition of 
an area. He is expected to keep informed of all changes suggested 
for the area by whomsoever proposed. If they are not promptly 
carried out it becomes his duty to report and so to hasten action. 
When the plant inspectors make their regular inspection the condi- 
tion of these small districts is considered and the man in charge held 
to account. He becomes a special safety officer for his district. 
This method has been an outgrowth of the conditions existing in the 
early months of 1912. During that period there was a very great 
increase in activity, with the necessity of putting all the men pos- 
sible to secure at work. This new development of the committee 
system is one of the efforts being made to keep down the accident 
rate which always tends to rise at a time of unusual industrial activity. 

In addition to these committees this plant was among the first to 
experiment with conmiittees consisting of ordinary workmen. The 
personnel of these workmen's committees is changed frequently. 
While some suggestions of considerable value have come from them, 
it is evident that their greatest importance lies in familiarizing the 
rank and file of the working force with the ideas and purposes of the 
safety organization. 
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ACCIDBirrS IN OCCUPATIONAL GROUPS. 
ACGIDXNT 2ATBS FOB THB PLANT AS A WHOLB, 1900 to 1911. 

In the following table are presented the general results of safety 
effort m this plant for a period of 12 years: 

DISABLING AND NONDISABLINO INJURIEB IN PLANT INVB8TIOATBD AND RATB8 
OF DISABLINQ INJUBIBS FEB 1.000 aOO-DAT WORKERS, BY YEARS, 1000 TO 1011. 



1900. 
1901. 
19(J2. 
1903. 
19D4. 
19()5. 
1906. 
1907. 
1.J08. 
1909. 
1910. 
1911. 



Total. 



800^7 
worktfv. 



6,045 
5,205 
5,137 
5,1M 
5,296 
6,406 
7,494 
7,685 
4,575 
6,215 
7,642 
6,257 



72,096 



Nondls- 

abling 

izijiirifli. 



11,362 

>2,010 

» 1,776 

U,930 

>2,350 

>8,465 

4,926 

6,464 

2,927 

4,181 

2,791 

2,289 



85,421 



Diaabling InJnrieB 
(fatal and nonfatal). 



NumtMr. 



1,867 
1,743 
1,747 
1,888 
1,748 
1,021 
1,606 
1,484 

685 
1,084 
1,020 

681 



17,434 



Rate par 

1,000, 

800^7 



370 
860 

840 
850 
830 
800 
214 
189 
150 
174 
133 
109 



248 



1 From 1900 to 1905, induaiva, the reoorda of nondieabUng injnriee are imperfect. 

As shown in the above table, it was possible for this period to deter- 
mine the number of 300-day workers in each year, the number of 
nondisabling injuries; and the number of disabling injuries. Bates 
are computed for the disabling injuries, and rates may easily be com- 
puted for the nondisabling injuries, but it should be explained that 
the following facts practically destroy the significance of such rates 
for the earlier years. Throughout the period the reporting of dis- 
abling injuries to the hospital and the safety office has been fairly 
complete, though it would be too much to say that every disabling 
accident has been so reported, since unquestionably there are some 
cases even in as careful a system as that employed in this plant 
where the disabled man for one reason or another fails to be re- 
ported. With regard to the nondisabling injuries, different con- 
ditions have prevailed. It will be noticed, for example, that in 
1900 the disabling injuries numbered 1,867, while the reported non- 
disabling injuries were 1,362. In the year 1907 there were 1,434 
disabling injuries, while the nondisablii]^ injuries were 5,464. It is 
probable that the larger number of disabling injuries shown in 1900 
were accompanied by as large a proportion of nondisabling accidents 
as those shown in 1907. The difference between the two years is sim- 
ply a question of adequate reporting. Beginning with the year 1904, 
at the instance of the surgeon in charge of the hospital, a more 
vigorous effort to secure full reports and adequate trea^ent of the 
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injuries not causing disability was made. The results of this speciil 
effort are observable in that year and the three following years, there 
being a steadily increasing number of reports of this sort of injuiy. 
In 1908 the depression which affects all the figures for that year is 
manifest in the decreased number of both kinds of injuiy. In 1909 
they arose again, but in 1910 and 1911 there is a decrease to a point 
markedly below the numbers shown in 1907. The conditions here 
exhibited are almost certain to occur in any plant which establishes 
a thorough-going effort to secure reports of all nondisabling accidents. 
Unless this matter is pressed with the utmost vigor there will be a 
great many accidents of this character which will escape record and 
treatment, and the initial years of the effort to secure their report 
will appear to be years of great increase in accident occurrence. 
This apparent increase is, of course, illusory. Since added emphasis 
upon the care of accidents will almost inevitably react in the direction 
of preventing them, it is probable that though a larger number of 
nondisabling accidents is recorded there may be an actual decrease 
in the number of accidents occurring. That this is true in the case 
of the plant under consideration is clearly evident in the decreasing 
rates for disabling accidents during these years when the number 
recorded of the nondisabling was so markedly increasing. It is also 
evident from this record of nondisabling accidents that ultimately 
the efforts for safety influence the occurrence of this kind of accident 
as well as those of a more serious nature. The later years exhibit a 
marked decrease in such injuries, the rates per 1,000 300-day woAers 
being as foUows: 1907, 720; 1908, 640; 1909, 672; 1910, 365; 1911, 
358. 

It did not appear in the course of this investigation that a man 
temporarily absent from work for the purpose of receiving needed 
surgical attention was ever docked in his pay for the time lost. Ac- 
cordingly whatever disturbances of a routine of productive activity 
may result from the temporary absence of a workman falls upon the 
employer, and from the standpoint of the reduction of these losses he 
may properly consider the safety effort. There are also among these 
nondisabling injuries certain possibilities against which an employer 
may safeguard himself. The reason impelling the chief surgeon of 
this plant to urge the special effort which was made to secure full 
reports of nondisabling injuries was principally the fact that cases of 
severe infection and blood poisoning were frequently coming to the 
hospital from among those who were slightly injured and who had 
not been reported and cared for. One very important result of this 
activity has been to very nearly eliminate cases of infection among 
those slightly injured. This result reacts favorably both upon the 
men and upon the employing company. The company whic^ ope^ 
ates a compensation plan, as does the one under consideratioiii eUm* 
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mates by close attention to minor injuries many long periods of 
disabilitji and since the compensation in no case equals the possible 
return in wages the man who is spared a case of blood poisoning 
profits equally with the company in his ability continuously to earn 
his wage. From all standpoints, therefore, attention to these non- 
disabling injuries is clearly demanded. In the discussion of hos- 
pital and emergency provisions it has been pointed out that much 
great-er care than prevails in many plants must be taken with regard 
to this class of injury. 

Turning now to the rates for disabling injuries disclosed in the 
table, an interesting history of successful safety effort is presented. 
Between 1900 and 1911 the effort had been successful to the degree 
that for every three accidents occurring in 1900 less than one occurred 
in 1911, the rates being 370 per 1,000 for the former year and 109 per 
1,000 for the latter year. The diagram on page 118 presents this 
change in graphic form. The diagram discloses at once the fact that 
in the first six years the progress was comparatively slow. Safe- 
guarding methods were being employed and some educational effort 
carried on. It is with the year 1906, however, that real intensive 
safety effort became the rule. The rapid decline beginning in that 
year is convincing evidence of the character of the effort put forth 
and of the success which attended it. 

▲CCIDSNT BATES, BT DSPABTMENT8, 1906 TO 1910. 

In the following table the details of the history of this movement 
are presented, by departments. 

For the 6 years ending December 31, 1910, the individual accident 
records could be secured and were carefully studied. The records 
for the period from 1900 to 1910 were on file, but ic was not possible to 
deal with any greater volume than for six years. In these 6 years 
about 30,000 accidents occurred in the large plant investigated. 
Among these were 7,750 cases, of disabling injury, the remainder 
belonging to the nondisabling class. The table presents in three 
sections the number of 300-day workers in each department in each 
year, the total number of disabling injuries occurring, and the rates 
per 1,000 300-day workers. 
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MUMBBB OF MVDAY W0RKBB8 AMD ACCZDXIIT SATEB PBB Ijm IN EACH DSPAB1V 
MBlfT OF PLAKT ZNVBBTIOATED, BY YEAB8, 190S TO IfllO. 

BUMBBB OF aOCM> AT WOBXBB8. 



1M7 



1910 



TotlO, 



BltBt tanwooi. 



Open hearths... 
Blooming xnflli. 
BkbblnsiiiUli.. 

lUUmifii 

Stractanl mills. 

Ptetomllli 

BiBChaiilosl . a • . • 
F oondrr ..••.. • 

Docks.:. 

Ysrds 

Xlsetrloal 

MlSOSUSIMOIIS. . . 



Tcytsl. 



Blast foraaooB. 



Open hearths... 
Blooming mllb. 
SHibbinx miUs. . 

RsUmlQs 

StrnctDral mills, 

Plate mills 

Ifechanical 

Paondry,.,,,,, 

Docks 

Yards 

Etactrleal 

BbosUaneoiis... 



Total. 



961 



1. 



i,in 



1,1M 



141 
139 
991 



1. 



40S 



619 
145 
145 
717 
887 



964 



1,146 



1,196 

94 

399 



1,136 
104 



791 
225 
170 
709 
371 
409 
1,150 
331 
155 



276 

109 

81 



150 



192 
133 
698 
291 
76 
355 
127 
473 



719 
280 
151 
736 
317 



713 
453 

75 
408 
149 
512 



6,406 



7,494 



7,585 



4,575 



6,215 



RUMBBB OF DI8ABUNG ACdDBBITS. 

rrhjf table inchidei both fatal and nonfatal aoddenti.] 



Blast funaoea., 
BflBsemer. ...... 

Oren hearths... 
Blooming mills. 
81abbfa]g mills.. 

RaUmifls 

Structural mills 

Plate mills 

Hechanioal 

Foondry 

D«±s 

Yards 

Electrical 

Miscellaneoiis.. 

Total 



411 

146 

133 

38 

16 

137 

11 

147 

423 

66 

43 

294 

43 

24 



1,921 



418 

124 

156 

25 

28 

112 

136 

105 

187 

47 

29 

202 

26 

12 



1,606 



822 

128 

211 

40 

37 

109 

112 

66 

182 

33 

10 

148 

25 

11 



1,434 



194 
46 
75 
10 
14 
99 
23 
25 
76 
34 

1 
60 
19 

9 



58 

174 
29 
36 

139 
48 
60 
78 

121 
7 

94 
12 
14 



1,084 



BATES FEB 1,000 SOO-DAY WOBKBBS. 



437 
416 
317 
270 
116 
198 



846 
388 
260 
149 
248 
613 
60 



300 



331 
236 
263 
172 
193 
166 
351 
354 
163 
140 

06 
179 
260 

22 



214 



274 
232 
267 
178 
318 
164 
303 
164 
158 
100 

65 
160 
167 

17 



189 



196 
302 
273 

08 
173 
160 
120 
188 
131 
117 

13 
169 
160 

19 



160 



194 

208 

242 

116 

238 

180 

161 

186 

109 

267 

98 

234 

81 

26 



174 



1,081 



370 

178 

1,085 



613 

98 

875 

161 



7,643 



184 

74 

146 
30 
19 

146 
62 
39 

103 

77 

3 

106 
13 
18 






1,080 



179 
212 
185 
111 
107 
135 
158 

85 
114 
126 

32 
185 

81 

26 



133 



9,908 
1,990 
8,879 
1,138 

804 
4,558 
1,660 
3,044 
5,986 
9,988 

991 
4,690 

776 
3,988 



99,917 



1,749 
870 
884 
173 
150 
743 



443 

1,048 

878 

98 

904 

138 



7,780 



266 

205 
247 
168 
174 
163 
236 
216 
186 
165 

94 
197 
178 

37 



194 



Particular attention is directed to the last section of the above 
table. In the blast furnaces there is a steady reduction from a rate 
of 427 per 1,000 in 1905 to 179 per 1,000 in 1910. A part of this 
reduction, especially that occurring in the earlier years, is undoubt- 
^y due to the substitution of improved construction, but a very 
Iwge part of it naust be attributed to increased attention to details 
^d \« a very successful effort to interest the workmen themselves in 
toe idea of reducing the number of accidents. It should also be 
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borne in mind that the chief reduction. was in injuries involving 
temporary disability.^ 

In another discussion of the subject it has seemed necessary to 
combine the two kinds of steel works — ^Bessemer and open heartL 
Their hazards are distinctly different and on that account they are 
I here presented separately, the Bessemer showing a rate of 429 in 
1905, and falling to 212 in 1910. The open hearth shows a reduction 
of from 304 to 185. The combined figures for these two departments 
place the steel works here as elsewhere in advance of all other de- 
partments in their hazard, and the general conclusion that the steel 
works present the most serious problem is borne out by the history 
of this plant. The rates are the highest at the outset, and after the 
reduction which has occurred in the course of the years the rate 
remains still higher than that of other departments. The greatest 
decrease among the rolling mills is found in plate mills where there is 
a drop from 346 to 85. The larger mechanical mills, like blooming, 
rail, and structural mills, show a definite but less marked reduction. 
Among the mechanical occupations a condition is found different 
from that appearing in any other department. The initial rate is 
388. In the year 1906 this drops to 163 and then continues to 
decline, standing at 114 in 1910. The significance of the sudden 
decline in 1906 in the rate for mechanical occupations will be brought 
out more properly at a later point where it can be considered in con- 
nection with other similar cases. It may be stated that the year 1906 
represented a period of thorough reorganization and safeguarding 
throughout the machine shops and in connection with other mechan- 
ical operations and that the accident rate shows a definite response 
to these efforts. 

The most remarkable continuous reduction of rates appears in the 
electrical department, in which the force consists of a comparatively 
small body of workmen, and where considerable fluctuations in the 
accident rate might be expected. The steadiness with which the rate 
declines from year to year indicates that it is not a spasmodic condi- 
tion, such as sometimes appears in a small group, but represents a 
real improvement in conditions and methods. The year 1905 shows 
a rate of 512, and 1910 a rate of 81, the decline being steady from 
year to year. 

Attention has already been called to the unusual character of the 
year 1908. In 9 of the departments the rates are higher in the year 
1909 than in the year 1908, the rate for the entire plant being 150 
in 1908 and 174 in 1909. Inasmuch as this rise in the rate for the 
whole plant is correlated with a similar change in the majority of the 
departments, it is evident that it is due to some general cause oper- 
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ative throughout. The number of 300-day workers increased from 
4,575 to 6,215. This increase affected all the departments with one 
exception — that is, 1909 was a period of recovery from a severe de- 
pression. The demand for the products of the mill increased rapidly, 
so that instead of gradually increasing the force it rose considerably 
during the early part of the year. For example, in the last month 
of 1908 there were 4,800 employees, while by June, 1909, the num- 
ber had risen to 6,400. From that point throughout the year it con- 
tinued nearly uniform. In every case of such rapid rise it is in- 
evitable that many of the men taken on will be relatively inexperi- 
enced or even entirely new to the work. The result is always a 
tendency toward a rising accident rate unless some countervailing 
influence enters. 

Another cause was also operative in 1909. Not only were a large 
number of new men employed in the first six months of the year, 
but throughout the year, especially in the latter half, the works 
^vere driven to trrdr utmost capacity. The combination of a newly 
recruited force and high intensity of industrial activity is certain to 
produce increasing numbers of industrial accidents unless there is 
some counteracting influence. That the rates did not increase be- 
yond those shown in 1907 under these circumstances is evidence of 
the efficiency of the safety work. 

That the increase in accidents was due to the addition of new men 
to the working force is given additional emphasis when it is observed 
that the increase in rates is most emphatic in departments in which 
the employment was largest. For example, in the Bessemer steel 
works with an increase from 228 to 250 300-day workers, the rates 
increase from 202 to 208. In the foundry, where the number shifts 
from 291 to 453, the change in rates is from 117 to 267. In the yard 
department an increase from 355 to 402 corresponds with increased 
rates of 169 to 234. It is not to be expected that there will be abso- 
lute consistency throughout the departments in a showing of this kind. 
Other factors, of whose nature and even of whose existence we may 
be unaware, enter into and complicate the problem. The preceding 
illustrations are sufficient to show that in general it is a rule that the 
employment of a new force and the intensification of activity bring 
about increased hazard. Development of processes and machines 
nearly always means a lessened hazard. Licreased output accom- 
panied by ''speeding up" the workmen always increases the danger. 
The year 1909 was a ''speeding up" year. It was also a year of 
employment of many new workmen. Its accident rate reflects these 
conditions. The accompanying diagram presents some of these facta 
graphically. 
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Hie foQowing tsbla prcMiiti for the entire plant the facts with 
regard to the disability periods resulting from injuries for the period 
of six years: 
BiiuBas uin,omn wso Bxrusmn to wore « xacd trmawoD wuk, bt 
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B HB 1.000 SOO-DAT WORKBBS. 
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The second section of the ta.ble shows the percentage of distribu- 
tion through the successive weeks from the 1st to the 13th, and also 
those terminating in the I4th and later, and those not reported. 
These percentages indicate that in an establishment where active 
safety eSort is put forth the first effect is a marked diminution of the 
accidents causing short periods of disability. For example, those 
terminating in the first week are 51.9 per cent of all the cases in 
1905, while in 1910 they constitute 37.8 per cent. Beyond the sixth 
week there is naturally great irregularity since the number of cases 
is relatively small and comparatively slight variations in the num- 
ber cause a ooosiderable variation in the percentage. 

In the third section of the table the rates are presented for each 
week, and U is possible to see the nature and extent of the diangee 
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whidi have occurred from year to year. The first notable feature v 
that between 1905 and 1906 the rate for disabUities terminatiiig m 
the first week dropped from 154.4 to 76.3. It will'be seen elsewhere 
that decrease in ^e short term disabilities was speciaUy marked in 
the mechanical department and was due to a thorough safe^arding 
effort at that time. 

Comparing the year 1910 with the year 1905 a decrease in the rat* 
is found for nearly every one of the 13 weeks, showing that while 
ths most marked decrease is the one akeady pointed out in the disa- 
bilities terminating in the first week, all classes of injuries from the 
most minor to the extremely severe have been influenced by the 
safety movement. This will become even more evident in the fol- 
lowing section in which actual losses of time are considered, hi 
Appendixes E and F will be found a detailed presentation of the 
disability periods, in the first by departments, years, and weeks; m 
the second by departments, occupations, and weeks. 

LOSS OF TIMB FKOH ACdDENT. 

It is necessary, for a complete understanding of accident data, to 
consider not only the rates derived from comparing the number (tf 
employees with the number of accidents, but also the relation be- 
tween the number of. employees and the amount of time lost. For 
example, the steel works lead all departments in their accident rate 
and are also still more in advance when the factor of severity is con- 
sidered. 

The table which follows presents the total days lost and the aver- 
age per 300-day worker, by departments and by weeks in which the 
disabilities terminated: 



NVHBEB OF DATS LOST. 
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DATS LOST BY EMPLOYBBB WHO RBTXHINBD TO WORK IN B«kCH 8PBCIFISD 
WEEK, BY DEPARTMENTS, FOR THE PERIOD 1905 TO 1910-Conduded. 

AYE&AGB ANNUAL LOSS IN DAYS FEB 800-DAY WORKER. 





Total 
days 
kwt. 


Deys lost from disabilities terminating in each spedfled week. 


Departmenti. 


First. 


Second. 


Third. 


Fourth. 


Fifth. 


Sixth 
and later. 




4.91 
5.82 
5.19 
3.31 
2.78 
3.32 
3.80 
1.80 
12.79 
.48 


0.40 
.39 
.36 
.27 
.36 
.32 
.25 
.10 
.33 
.04 


a48 
.53 
.48 
.37 
.34 
.33 
.29 
.15 
.32 
.06 


0.40 
.57 
.54 
.33 
.30 
.33 
.27 
.25 
.87 
.06 


0.44 
.61 
.64 
.30 
.22 
.31 
.35 
.28 
.17 
.04 


0.46 
.52 
.41 
.38 
.18 
.58 
.31 
.22 
.16 
.01 


2.64 


Bessemer steel works 

Open-faevtb sted works 

Boiling mills 


3.20 
2.77 
1.66 


MiwhttfUml 


1.41 


Yards 


1.65 


Foundry..... 


2.34 


Docks 


.81 


Electrical 


1.44 


MisoeUaneous occupations ...... 


.26 


Total 


3.54 


.30 


.36 


.36 


.33 


.33 


1.86 







1 Indodlnc ease where the injury was followed by infection resulting in disability lasting two years. 
Omitting thu extraordinary case tne ayerage loss for the 6 years is 1.85 days. 

It has not been thought necessary in this table to extend the con- 
sideration to the full number of weeks included in the preceding 
tables. Since it appeared in these tables that from the sixth week 
onward there was a considerable degree of irregularity due to the 
small number of cases, it appeared that a satisfactory presentation 
would be secured by consolidating those terminating in the sixth 
week and later, and giving in detail the first five weeks. The num- 
ber of disabilities terminating before the sixth week in the whole 
plant was 82 per cent of aU temporary disabilities while the time 
lost was only 47 per cent of total time lost. The first section of the 
table gives Uie number of days lost in each of these periods. In the 
second section of the table the average loss per 300-day worker is 
determined and this part of the table brings out the relations of real 
significance. 

Considering first the total losses, it is found that they averaged for 
each 300-day worker 5.82 days in the Bessemer steel works, 5.19 
days in the open-hearth steel works, 4.91 in the blast furnace, 3.80 
in the foundry, 3.32 in the yards, and 3.31 in the rolling mills. While 
the rates for the foundry are quite low, the high average loss in 
days per 300-day worker indicates that the number of severe injuries 
occurring is very considerable, although not equal to the number in 
the steel works and the blast furnace. The high proportion of severe 
injuries in the foundry is further indicated when the losses per 300- 
day worker for the successive weeks are coj^idered. The losses in 
the foundry, expressed in fractions of a day per 300-day worker, are 
as follows: First week, 0.25; second week, 0.29; third week, 0.27; 
fourth week, 0.35; fifth week, 0.31; while those terminating in the 
sixth week and later are 2.34 days. The average loss in the sixth 
week and later is greater than in any of the departments except the 
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steel works and the blast furnaces. A similar increase in the Ion 
from week to week is even more strikingly seen in the steel worto. 
The Bessemer has 0.39 of a day in the first week and 0.61 in the fourth, 
while the open hearth has 0.35 in the first week and 0.64 in the 
fourth. The mechanical department presents the peculiar situation 
of having a slightly higher loss from accidents terminating in the fiist 
week than in any later week, the figures being, first week, 0.35 of a 
day; second week, 0.34; third week, 0.30; fourth week, 0.22; fifth 
week, 0.18. This is in entire consonance with what might be esc- 
pected from a study of the conditions encountered by the mechan- 
ical force. 

Considering the plant as a whole, it appears that the weight of 
loss does not vary greatly through the different weeks, it being 0.30 
of a day per 300-day worker in the first, 0.36 in the second and third, 
and 0.33 in the fourth and fifth. 

The effect of considering severity of injury as measured by time 
lost is brought out conveniently in the following table. The depart- 
ments are presented in the order of their rates for nonfatal injury. 
The average losses per 300-day worker are also shown. For conven- 
ient comparison the rates and losses are reduced to relative figures by 
taking the total in each case as 100 and finding the per cents that the 
items are of these bases. The column showing relative days lost 
per 300-day worker probably discloses the real position of the several 
departments more exactly than that showing relative rates. 



DEPARTMENTS COMPARED, BY RATES AND AVERAGE YEARLY LOSS PER 300- 
DAY WORKER, SIX-YEAR PERIOD ENDING DEC. 31, 1910. 



Depertment& 



Bflssemer steel works 

Blast furnaces 

Open hearths 

Yards 

Mechanical 

Rolling mills , 

Foundry , 

Total , 



Rates 

per 1.000 

300-day 

workers 

for nonfatal 

injuries. 



288 
258 
246 
195 
184 
183 
164 



210 



Avenue 

days lost 

per 300-day 

worker. 



5.82 
4.91 
5.19 
3.32 
2,78 
3.31 
3.80 



8.80 



Relative 
rates. 



187 
123 
117 
93 
88 
87 
78 



100 



Relatiye 

days lost 

perSOCklaj 

workv. 



13» 



71 

8» 



109 
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The following table presents the average days lost, by years and 
departments: 

AVBBAGB DAYS LOST PBR BOO-BAY WORKBR, BY DEPARTMENTS AND BY YBABS» 

1906 TO 1910. 







ATKRAGE NUMBER OF DAYS IX>ST. 








Yean. 


Blast 

ftir- 

naoM. 


BMse- 
mer 
steel 

works. 


Open- 

hearth 

steel 

works. 


RonJog 
mills. 


Ife- 

chan- 
ical. 


Foun- 
dry. 


Docks. 


Yards. 


Eleo- 
trlcal. 


lOs- 

oella- 
neoos* 


1905 


6.62 
6.42 
6.90 
6.19 
2.94 
3.36 


6.12 
6.22 

8.85 
3.01 
4.77 
4.38 


6.34 
6.37 
6.13 
4.16 
4.99 
4.86 


3.11 
4.62 
3.83 
3.24 
3.12 
2.32 


4.76 
2.27 
Z74 
2.64 
2.00 
1.82 


. 6.13 
3.21 
3.86 
2.09 
4.92 
3.61 


2.36 
1.66 
2.32 
1.00 
2.64 
.43 


3.26 
8.41 
3.28 
2.60 
4.20 
3.23 


4.66 
Z47 
2.27 
»7.09 
.66 
1.17 


0.4S 


1906 


.44 


1907 


.17 


1908 


.79 


1909 


.89 


1910 


.66 






Total 


4.91 


6.82 


6.19 


8.31 


2.78 


3.80 


1.80 


3.32 


>2.79 


.4ft 



relahye DisTBraunoN of average days lost (leos-ioo). 



1905 


100 
96 

123 
92 
62 
00 


100 

102 

145 

49 

78 

72 


100 
122 
98 
79 
95 
93 


100 
145 
123 
104 
100 
75 


100 
48 
58 
56 
42 
38 


100 
63 
75 
41 
96 
68 


100 
70 
98 
42 

112 
18 


100 

105 

• 101 

77 
129 

99 


100 
64 

50 

155 

14 

28 


100 


19f)6 


102 


1907 


4a 


1908 


180 


1909 


91 


1910 


161 







1 The year 1908 had in the electrical department one injury followed by blood poison and entaiUng a 
disabilitT of 2 years. The average loss for that year, without this extraordinary case, is 1.35 days, and tho 
average loos for the 6 yean is 1.85 days. 

For purposes of showing more readily the amount of progress which 
has occurred in each department during the period, the second section 
of the table is arranged on the plan of considering the losses of 1905 
as 100 and reducing those of later years to a proportionate figure* 
This brings out the fact that the largest decrease in time lost in de- 
partments of large size has occurred in the mechanical depart- 
ment, and that this decrease occurred very largely upon the adoption 
of adequate safeguarding methods, the changes since that time being 
irregular, although the general tendency is downward. Since each 
department is placed upon the same basis, the figures of 1910, com- 
pared with each other, show the degree in which the several depart- 
ments have accomplished reductions. The relative figures for 1910 
are as follows: Blast furnace, 60; Bessemer, 72; open hearth, 93; 
rolling mills, 75; mechanical, 38; foundry, 68; docks, 18; yards, 99; 
electrical department, 26; miscellaneous, 151. In the case of the 
miscellaneous departments only is a higher figure found in 1910 
than in 1905. This is naturally a very erratic group. It fails in 
one year as low as 4Q and rises in another as high as 180. On 
account of its small size and irregular activities its figures are of no 
special significance. Elsewhere the condition of yard operations has 
been discussed and the fact set forth that safeguarding methods in 
the yards do not appear to have kept pace with those in other depart- 
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ments.^ The figures here given bear out this conclusion. The y&rd 
rate declined during the six years from 248 to 185 (p. 119), and it 
might appear on this basis that very substantial progress had been 
made, but the days lost per 300-day worker indicate that in spite of 
a considerable effort the conditions have not been materially changed 
for the better.' 

The following table presents the total days lost and the average 
per 300-day worker for the entire plant, by years: 

DAYS LOST FROM DISABILITIES TERMINATING IN EACH SPECIFIED WEEK (BY 
EMPLOYEES WHO RETURNED TO WORK), BY YEARS. 1906 TO 1910. 

TOTAL NUMBER OF DATS LOST. 



Years. 



1906. 
1906. 
1907. 
1908. 
1909. 
1910. 



Total. 



Total 
days lost. 



26,656 
29.217 
81.074 
16,091 
19.506 
20,836 



141,279 



Days lost from disabilities terminating in each spedfled week. 



First. 



3.301 
2,194 
1,974 
1,183 
1,707 
1,610 



11,809 



Second. 



3,623 
3,037 
2,724 
1,286 
1,764 
2,036 



14,360 



Third. 



2,780 
3,093 
3,046 
1,168 
1,858 
2,268 



14,212 



Fourth. 



2,799 
2,589 
2,236 
1,355 
2.148 
2,231 



13,358 



Finil. 



2,842 
3,506 
2.271 
804 
1,717 
1,965 



13,286 



Sixth and 
later. 



10,3(0 
14.708 
18.89 
9,a06 
10,321 
10, 8» 



74,191 



AVERAGE DATS LOST PER 300-DAT WORKER. 



1906 


3.99 
8.90 
4.10 
8.80 
8.14 
2.73 


0.62 
.29 
.26 
.26 
.27 
.20 


a66 
.41 
.36 
.28 
.28 
.27 


a44 
.41 
.40 
.26 
.30 
.30 


0.44 
.36 

.29 
.30 
.36 
.29 


0.44 
.48 
.30 
.20 
.28 
.26 


1.61 


1906 


LM 


11107 


2.tf 


1908 


2.01 


1909 


Lfi0 


1910 


1.43 






Total 


3.64 


.30 


.86 


.86 


.33 


.88 


L86 







The accompanying diagram brings out clearly some features 
which are exhibited by tlie table. The purpose of this diagram 
was to project an easily imderstood picture of the relationship be- 
tween the less severe and the more severe accidents and the safety 
effort which has been in progress. The year 1905 is taken as lOO. 
The losses from accidents terminating in the first week are repre- 
sented by the shaded areas superimposed upon areas representiivg 
losses from the accidents terminating in the sixth week and latei" 
The numbers shown in the diagram are the per cents which tt*-^ 
average loss in each case is of the average for 1905. During ti%^' 
period of special activity in safety work there has been a consi^ 
erable diminution of the accidents terminating in the first weel^ 
In the first three years, however, while this result was being aX?' 
complished, the losses from accidents terminating in the sixth wee^ 
And later were steadily and considerably increasing. The condition^ 
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obtaining in these three years fully explain this increase in more 
severe accidents. The years 1906 and 1907 were years of extra- 
ordinary and increasing activity, and with this extra pressure upon 
the working force the losses from minor accidents were cut down, 
while those from more severe accidents increased. It should be 
not«d again that this increase might not be apparent, in fact is not 
apparent, from the study of rates alone. It is only when to tlie 

PER CENT WHICH AVERAGE DAYS LOST PER 300-DAY WORKER FROM 
DISABILITIES TERMINATING IN FIRST AND IN SIXTH WEEK AND 
LATER IN EACH YEAR IS OF AVERAGE DAYS LOST IN CORRE- 
SPONDING WEEKS IN 190&. 

(A*«r*f* dan loM 1° !«>£- lOO tat rash dam of dtabUtlMj 



1905 1906 1907 1905 1909 1910 

Loss Flt«M DIIAVILITIES TCKMINATINC IN V WEEK=^^ 

^••n FKOM Dis*sn.mes tckminatins tn v* week and LATcasEwriite c«i,umm 

^tudy of rates is added a study of this factor of severity, the only 
•^lew to which is the length of disability, that the true state of the 
^aae appears. Apparently, with the progress of tho safety move- 
^*i«nt there develops a control as regards severity also. Tho year 
'■QlO was one of activity quite eompnruble with the earlier years 
^S'hich have been mentioned, but in spite of tliat liigh activity sub- 
stantial decrease in the losses from sicverer accidents occurs. 
7447'— 8. Doe. 110, 02-1, vol 4 8 
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LOBS OF TIICB FROM ACCIDENTB, BY DEPARTMENTS AND YEARS, AND BY WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1906 TO ma-Continued. 

OPEN HSABTH 8TSBL WOBKS— Concluded. 

AYE&AGB DATS LOST FEB 30O-DAT WORKBB. 



• 




















Nnmber 
of 

300^A7 
worksrs. 


TotaL 

days 

lost. 


Days lost by employees who retorned to work in each 

specified week. 


Yean. 


First. 


Second. 


Third. 


Fonrth. 


FUtfa. 


Sixth 

and 

later. 


1905 


388 
613 
791 
376 

718 

788 


6.34 
6.37 
6.13 
4.16 
4.99 
4.86 


0.63 
.39 
.39 
.46 
.38 
.38 


0.67 
.30 
.67 
.66 
.66 
.36 


0.39 
.66 
.64 
.73 
.46 
.46 


0.71 
.69 
.60 
.80 
.60 
.63 


0.63 
.43 
.43 
.36 
.36 
.33 


3 41 


1906 


4.01 


mi 

1908 [',]'.".' 

1909 


3.49 
1.16 
3 66 


mo ' 


3.95 






TotaL 


3,673 


6.19 


.36 


.48 


.64 


.64 


.41 


3.77 







1906. 
1906. 
1907. 
1908. 
1909. 
1910. 



Total. 



BOLLINO lOLLS. 
NUMBBB OF DATS LOST. 



1905 


1,396 
1,690 
1,877 
1,138 
1,779 
3,389 


4,348 
7,646 
7,196 
3,658 
6,646 
5,648 


634 
591 
480 
364 
501 
417 


833 
716 
793 
396 
395 
759 


614 
710 
608 
363 
641 
639 


441 
631 
335 
344 
733 
607 


633 

1,086 
634 
379 
701 
710 


1,636 
3,933 
4,367 
3,333 
3,674 
3,436 


1906 


1907 ; "■ 


1908 * 


1909 


1910 "' 




Total 


10,359 


33,941 


3,787 


3,780 


3,344 


3,071 


3,933 


17,087 





ATBRAGE DATS LOST PER 300-DAT WORKBB. 



1,396 


3.11 


0.38 


0.69 


0.87 


0.33 


0.87 


1.09 


1,600 


4.63 


.35 


.43 


.43 


.37 


.64 


3.33 


1,877 


3.83 


.36 


.43 


.37 


.17 


.83 


3.37 


1,138 


3.34 


.33 


.36 


.33 


.30 


.35 


1.97 


1,779 


3.13 


.38 


.33 


.30 


.41 


.39 


1.60 


3,380 


3.33 


.17 


.33 


.36 


.35 


.30 


1.03 


10,369 


3.31 


.37 


.37 


.33 


.30 


.88 


1.66 



MECHANICAL DEPARTMENT. 
NUMBER OF DATS LOST. 




5,166 
3,699 
3,163 
1,660 
1,433 
1,638 



16,639 



805 
343 
331 
136 
133 
176 



1,903 



681 
400 
351 
134 
136 
314 



1,906 



673 
867 
337 
149 
66 
303 



1,673 



431 
166 
337 
96 
130 
175 



1,314 



ATBRAGB DATS LOST FEB aOO-DAT WORKBB. 




3.78 



4.75 


a74 


3.37 


.80 


3.74 


.38 


3.64 


.33 


3.00 


.30 


1.83 


.30 



.36 



0.63 
.36 
.31 
.30 
.31 
.34 

.34 



0.53 
.33 
.38 
.34 
.34 
.33 

.80 



0.39 
.14 
.30 
.15 
.33 
.19 

.33 



443 

387 

101 

38 

67 

94 



1,039 



0.41 
.35 
.09 
.06 
.33 
.10 

.18 



3,334 
1,046 
1,836 
1,118 
913 
777 



7,914 



3.06 
.91 
1.59 
1.78 
1.73 
.86 

1.41 
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LOSS OF TIME FROM ACCIDENTS, BY DEPARTMENTS AND TEARS, AND BY WBBKI 
IN WHICH EMPLOYEES RETURNED TO WORK, 1905 TO lOlO-Continued. 

FOUNDBT. 
NUBIBBB OF DATS LOST. 



Yean. 



Number 

of 
800H!a7 
workers. 



Total, 
days 
lost. 



Days lost by employees who retamed to work in each 

specified week. 



First 



Second. 



Third. 



Fourth. 



Filth. 



Sixth 

and 

latsr. 



1005. 
1006. 
1907. 
1908. 
1009. 
1910. 



264 
336 
331 
291 
458 
618 



1,855 
1,077 
1,277 
611 
2,227 
2,151 



110 
58 
82 

n 

217 

77 



178 

72 

68 

23 

140 

172 



60 
33 



68 
241 
225 



Total. 



2,288 



8,098 



565 



657 



617 



108 
101 
98 
60 
287 
201 



700 



94 
60 
08 
70 
155 
248 



m 






710 



5,S» 



ATBBAGE DATS LOST FEB aOO-DAT WOBKBB. 



1005 


264 
836 
331 
291 
453 
618 


5.13 
8.21 
8.86 
2.09 
4.92 
3.51 


0.42 
.17 
.10 
.24 
.48 
.18 


0.64 
.21 
.21 
.06 
.88 
.28 


aio 

.10 


0.80 
.80 
.80 
.17 
.62 
.33 


0.86 
.18 
.28 
.24 
.84 
.40 


lU 


1006 


2.11 


1007 


10 


1008 


.28 
.58 
.37 


LS 


1000 


in 


1910 


i« 






Total 


2,288 


8.80 


.25 


.29 


.27 


.85 


.81 


m 







DOCKS. 
NUBIBBB OF DATS LOST. 



1005 


289 

808 

155 

76 

75 

98 


682 
499 
860 
6 
198 
40 


51 

19 

14 

6 


41 
54 


106 
52 
41 


160 

102 


218 


Uf 


1006 


m 


1007 




W 


1008 










1909 


40 
9 


60 






IS 


1910 


5 


26 














Total 


991 


1,785 


95 


144 


249 


278 


218 


801 







ATEBAGB DATS LOST FEB SOO^DAT WOBKBB. 



1905 


289 

303 

155 

76 

75 

03 


2.86 
1.65 
2.32 
1.00 
2.64 
.43 


0.18 
.06 
.00 

LOO 


0.14 
.18 


0.87 
.17 
.26 


0.52 
.84 


0.75 


0.0 


1906 


.10 


1907 




IV 


1908 










1909 


.53 
.10 


.67 






li 


1910 


.05 


.28 




■ a • ■ >* * 








. 


Total 


991 


1.80 


.10 


.15 


.25 


.28 


.22 


.n 




— 



YABD DEPABTMENT. 
NUMBEB OF DATS LOST. 



1905 

1906 

1907 

1908 

1909 

1910 

Total 



1,185 
1,136 
933 
355 
402 
575 



4,586 



8,862 
3,872 
3,062 
889 
1,687 
1,845 



15,217 



546 
257 
204 
121 
144 
183 



1,455 



431 
357 
271 
108 
218 
189 



1«524 



838 
361 
258 
155 
152 
258 



1,517 



876 
285 

288 
122 
142 
194 



1,407 



680 



m 

180 
U6 



l,75i 



S 



t.* 
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LOSS OF TIME FBOM ACCIDENTS. BY DEPARTMENTS AND YEAB8, AND BT WEEKS 
IN WHICH EMPLOYEES RETURNED TO WORK, 1905 TO lOlO-Oonoladed. 

YABD DBPABTMSNT— Concluded. 

AYEEAGB DAYS LOST FEB 800-DAY WOBKBB. 





Nomber 

of 
800^1a7 
workers. 


Total, 
daya 

ICit. 


Days lost by smirioyMB who retained to work in each 

spedfled week. 


Ymt. 


First 


Second. 


Third. 


Fourth. 


Filth. 


Sixth 

and 

later. 


igo6 


1,186 
1,136 
933 
855 
402 
576 


8.26 
8.41 
8.28 
2.50 
4.20 
8.28 


0.46 
.23 
.23 
.84 
.86 
.82 


0.36 
.81 
.20 
.80 
.64 
.24 


0.20 
.82 
.37 
.44 
.88 
.46 


0.83 
.35 
.81 
.84 
.85 
.84 


0.80 
.55 
.42 
.84 
.82 
.22 


0.64 


1906 


1.74 


1907 


LH 


1008 


.74 


1909 


2.24 


IflU 


1.66 






Total 


4,686 


8.82 


.83 


.88 


.88 


.81 


.88 


L66 







XLECTBIGAL DBPABTMEHT. 
VUBIBBB OF DAYS LOST. 



1905 


84 
104 
150 
127 
140 
161 


888 

267 

840 

>901 

07 

188 


79 
51 
48 
48 
10 
18 


74 
88 

8 
16 
42 
19 


86 

67 
106 

IB 
.16 

68 


61 
26 


82 


lU 


1906 


86 


1907 


80 
86 
80 


146 


1906 


64 


1780 


1909 




1910 




06 










Total 


776 


2,166 


254 


347 


287 


130 


127 


i,m 







AYBBAGB DAYS LOST FEB 30<M>AY WOBKBB. 



1906 


84 

104 
150 
127 
140 
161 


4.56 

Z47 

2.27 

»7.00 

.65 

L17 


0.94 
.40 
.82 
.38 
.07 
.11 


0.88 
.86 
.06 
.13 
.27 
.12 


0.43 
.66 
.72 
.14 
.10 
.83 


0.61 
.24 


0.88 


1.33 


1906 


.86 


1907 


.20 
.28 
.20 


.97 


1908 


.43 


>5.76 


1909 




1910 




.61 










T^jtal 


776 


12.79 


.38 


.82 


.87 


.17 


.16 


U.44 







HISCELLANS017S OCCUPATIGKS. 
NUMBEB OF DAYS LOST. 



1905 


399 

586 
636 
478 
542 
696 


178 
287 
108 
875 
2U 
465 


50 
11 
20 
6 
8 
35 


86 
38 


88 
38 
53 






40 


1906 


22 
27 
23 
22 
36 




128 


1907 






1908 


4B 
41 
20 




299 


1909 


21 
61 




119 


1910 


32 


281 






Total 


8,282 


1,560 


147 


183 


210 


130 


82 


867 







i 


/iYBBAGB DAYS LOST FEB 800^DAY WOBKEB. 






1905 


899 
636 
686 
473 
642 
696 


0.48 
.44 
.17 
.79 
.89 
.66 


0.15 
.03 
.05 
.01 
.01 
.06 


0.09 
.07 


0.10 
.07 
.06 






0.10 


1906 


0.04 
.04 
.05 
.04 
.04 




.24 


1907 






1908 ;....;; 


.10 
.06 
.08 




.68 


1909 www 


.04 
.00 




.22 


1910 ;;; 


0.05 


.40 






Total 


8,282 


.48 


.04 


.05 


.06 


.04 


.01 


.26 







f ^l^*!"^^ 1 ease oaosing diaataOity of 2 yean, not due directly to aoddent bat to infectloa following 
!^^)°'7' ^ *> xnsU A depttrtment this infloenoes the average loss Tsry stronc^. Without it the 
IBDtnl sTBiige for 1908 Is L85 days, sad for the 6 yean, 1.85. 
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A general view of the changes in time lost on account of accidents 
from year to year, as given in detail in the preceding table, can be 
obtained by showing the combined loss in days per 300-day worker 
from minor disabilities terminating before the sixth week, as compared 
with the loss from more severe disabilities terminating in the sixth 
week and later. This is done for the four fundamental departments- 
blast furnaces, Bessemer steel works, open-hearth steel works, and 
rolling mills in the table which follows: 

TIME LOST PER SOO-DAY WORKER FROM DISABILITIES TERMINATING BEFORE THE 
SIXTH WEEK AND IN THE SIXTH WEEK AND LATER, IN SPECIFIED DEPARTMENTS, 
1905 TO 1910. 





Average days lost per SOO-day worker from disabilities ixt— 


Yean. 


Blast famacea. 


Bessemer steel 
works. 


Open-hearth steel 
works. 


Rolling mills. 




Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 
sixth 
week. 


Terminat- 
ing in 
sixth 

week and 
later. 


Terminat- 
ing before 

RiXtJl 

week. 


TermiDS^ 
ingin 
sixth 

week and 
later. 


1905 


3.66 
3.04 
2.24 
1.58 
1.49 
L64 


L96 
2.37 
4.66 
3.62 
1.45 
L72 


3.82 
3.17 
3.19 
1.55 
L46 
L77 

• 


2.30 
3.05 
5.66 
1.46 
3.30 
2.61 


2.83 
2.36 
2.63 
3.00 
2.34 
L92 


2.41 
4.01 
2.49 
1.16 
2.66 
2.95 


2.03 
2.20 
1.55 
1.26 
1.60 
1.30 


1.09 


1906 


3.33 


1907 


3.37 


1908 


1. 87 


1909 


1.50 


1910 


1.03 







The above comparison shows that in the four departments pre- 
sented the less severe accidents have dechned quite steadily in the 
amount of time lost, while the more severe accidents have fluctuated, 
tending to rise in the first three years and declining later. The table 
also shows that the average days lost from severe accidents in the 
steel works remains high in the last two years of the period, as com- 
pared with the first year, indicating that in this department a serious 
problem remains to be solved in reducing the loss from such accidents. 

In the mechanical department the reductions are of a decided 
character. The disabihties terminating in the first week show & 
relatively greater loss for the period than is shown for those termi- 
nating in any one of the four weeks immediately following. In the 
foundry the average days lost seems to have been rather irregular, 
possibly due to a greater irregularity of employment. In 1908 the 
number of employees in the foundry was very small. In 1909 it was 
rapidly increased, and a considerable increase in average time lost po^ 
SOO-day worker appears. This is added evidence that inexperienced 
men are not only liable to a graater number of accidents but to tbo0^ 
of a more severe character. That 1909 saw a large increase in the 
number of employees of this department, many of whom were doubts 
less more or lees inexperiencedi is significant. 
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The force operating at the docks is 30 completely changed in the 
period that no conclusions are properly deducible from the figures 
presented. In 1905 there were 289 employed; in 1906, 303; in 1909, 
75, and in 1910, 93.* This great decrease in the number employed 
coincides with an entire revolution in the matter of handling ore at 
the docks, so that the figures of the successive years are not perfectly 
comparable. That the change in the method has been on the whole 
beneficial to the individual man so far as loss of time is concerned is 
indicated by the fact that the average loss in 1905 was 2.36 days per 
man, while in 1910 it was 0.43 of a day. Perhaps even more striking 
is the difference between the total days lost. The number lost in 
1905 was 682, in 1910, 40. The fact has already been pointed out 
that in the yard department the average losses from year to year do 
not indicate any great improvement. The minor injuries have 
changed quite defimtely for the better in that for disabilities termi- 
nating in the first week 0.46 of a day was lost in 1905 and 0.32 in 1910. 
On the whole, in the severer injuries the change has been in the direc- 
tion of increased rather than of decreased loss^. 

No department shows a more remarkable change for the better 
than the electrical.' As already noted, the hazard connected with 
the electrical current does not appear to be very serious so far as the 
general working force is concerned. Attention may be called again to 
the fact that the kind of accidents which occiu' to workers in this line 
give a strong impression of severity and danger, but when these spec- 
tacular accidents are presented in the form of rates they are found to 
be very much less serious than other sources of danger. In the 
establishment under consideration the improvement in the condition 
of the electrical workers has been very marked. In 1905 they lost 
4.56 days each, while in 1910 they lost 1.17 days. That accidents 
of a severe character are not especially prevalent in this department 
is apparent when the time lost from disabilities terminating in the 
sixth week and later is considered. The miscellaneous occupations, 
as has already been pointed out, are of such an irregular character 
that the figures for them have no special significance. 

Before leaving the subject of loss of time from accidents it should 
be stated that since fatalities and permanent injuries have not de- 
clined as rapidly as temporary disabilities it is evident that the cost 
of accidents would not show as rapid a reduction as accident rates. 
Since the available figures do not give exact information regarding 
the amoimt of permanent disablement accompanying the permanent 
injuries, no estimate of costs is possible. 

' In tha tables themsfliveB attention has been called to the intrusion in 1906 of a single nniLsual cam 
baring a disability of two yean. In so sniall a department such a ease may entirely obsooie tho essential 
ivl&iions. SiBoe this long disability was due to causes outside tbe accident it should be disregarded in i 
Biattog the deputment. 
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tABcm oowmxums nr iMom Ajn> 



imacT G41 



or iKiintT. 



Tlie date ayaflabla for the discoaBioii in Ch^ier I did not famish 
s rafficient bam for a atody of the canses of injniy except in the 
ease of f atafities. It is possible for the large plant under considera- 
tion in this chapter to present this matter in some detaiL The fol- 
lowing table srranges the injuries of the six-year period by depart- 
meais and by cause of injmy. The second section of the table 
^e&eniB the pcfcentages of injuries due to each cause. The third 
section shows the per cent of injuries hiq>pening in each dquurtment. 

PIBECr CADSB OF mJUBT IK FLAIVT DfVBSTIOATXD, BT DEPABTMXMTS, FOB 

THB FEBIOD OF SIX TBAB8, UQ6 TO ISUL 

HUMBBE OB DT J17BIB8. 



ONMiOf ll^WJ. 


BiMt 

tar> 


StMl 


Blooms 

Ms* 

mlllt. 


BSD 
mfU. 


Flftto 
nfU. 


Btnii&> 
tml 
mllL 


Foand- 
«7. 


TttdL 


Mbn 

Cll 

■od 
tslod. 


Dodo. 


Mb- 


ToliL 


4«h7iift<tefffM. 


80 

M 
10 

»0 

23 
136 

30 
U 
30 
7 
23 

27 


10 

40 
16 

302 
31 


2 
4 


...... 


2 
8 






3 

6* 

U 


n 

6 
8 

20 


: 


3 
1 


117 


BitfiilnxgM 

Bxplodinc fM. . . . 




7 
1 

43 
1 


va 

50 


ilOllf MldRrfllf.. 

FnnMMbr«tkooto 
FnniMt flips 


9 


9 


8 


3 




4 


601 
65 










6 

6 

1 
16 

2 
67 

177 
16 
29 

287 

1 


9 

24 
43 
30 
17 
68 

31 


i' 

1 
....J.. 

7 


1 

1 

"'•'i* 
1 

2 
2 


142 


ftiUB 


U 

7 

U 

2 

162 

63 

1 
40 

368 


4 

12 

2 

46* 

7 


3 
6 
6 
6 
64 

9 


2 
9 

12 
1 

32 

2 


....... 

2 

8 

06 

8 


4 
6 

4 

""ioo* 

3 


94 


Bltotrldtr 

MftU0,tplmt«ri,ete 
Bfltf,pMB, ete... 
Cnnm 


113 
VO 

43 

on 


•to 

Switeh«f 


336 

17 


FlylncioAto. 

FslUnf and fl jlng 
objaotf 


72 

406 

2 


10 
98 

1 


20 

160 

41 

8 

29 

3 

* 93 
77 
67 

66 

76 
6 
9 

17 


9 

100 

21 

3 
29 


3 

87 

30 

4 
19 


27 
92 


87 

2n 

2 

2 
32 
U 

12 

1 
92 

160 

177 

14 

48 

26 


2 
20 


3 
22 


302 
1.063 

107 


MtUlinumAlmo* 
tlon 


ll9Ul in nAttRua 
motkm 






17 


■mdUnf Itoek... 

EtfiiiifwolChtf.... 

BMidUng mftttftol 

in proooM • . 


123 

6 

4 

1 

80 

00 
178 
16 
80 
63 


06 

17 

• • • • • • » 

44 

127 
14 
27 
17 


21 

8 

3 
26 

22 

37 
4 
6 
2 


18 

4 

2 
13* 

8 
22 

3 
12 

2 


89 
9 

9 
11 
27 

19 
88 
14 
16 
3 


1 


6 

1 


482 
51 


66 

2 
9 

29 

28 

7 

8 

10 


32 
14 
26 

21 

46 

4 

7 
7 


316 


Pttliii.loAdlnc,ete. 






100 


Ciini tools 

Optrfttlns nuk- 
flhtHH 


8 

14 

3* 

1 


4 

"'ii* 

2 

9 

1 


410 
42S 




BIO 


Yvdeondlttons... 

UnolMilflod 

Ifotrtportod 


H 

170 
138 


Total 


1,740 


1,464 


323 


743 


443 


392 


378 


904 


1,186 


93 


88 


7,780 
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OAXJBB OF nmntY m plant invsstioatbd, by dbpabtments, fob 

THB PBBIOD OF BIZ YEARS, 1005 TO 1910-CondadacL 
PBB OEZIT FBOM KACH CAVSB-ConGlnded. 



Canaea of Injury. 


Blast 

fOf- 


Bteel 
works. 


Bloom- 
ing and 
slab- 
bing 
mills. 


Hall 
mllL 


Plate 

fnfll, 


Strao- 
tnral 
miU. 


Foond- 


Yards. 


He- 

chanl- 
Ical 
and 
eleo- 

tricaL 


Docks. 


MIs- 
oaUa- 
ne- 
ons. 


TotaL 


3«lt9, sous, etc. . . 
Crsuoes 


.4 
L6 

1.6 


.1 

10.6 

8.6 

.1 
2.8 

816 


'■"ii'o* 

2.2 


.7 
7.3 

L2 


.2 
7.2 

.6 


2.0 
16.8 

2.0 


***88.*0* 
.8 


.2 
6.8 

19.6 
L8 
8.2 

8L7 

•1 


L4 
4.9 

2.6 


"2i'7' 
7.6 


LI 
2.8 

2.8 


.6 
8.0 


I.#ooomotiyeB, cftis, 
etc 


4.2 


R-witrliflfi 


.2 


Flying scale. 

Palling end flyins 
objects 

Iffetalln osoml mo- 
tion 


4.1 

88.8 

.1 


8.1 

80.4 

.8 


2.7 

SL6 

6.6 

LI 

8.9 

.4 

12.6 

10.4 

7.7 

7.4 

U>.1 

.8 

L2 

2.8 


2.0 
86.1 

4.8 

.7 
6.6 


.8 

17.1 

9.9 

LO 
4.8 


7.1 
24.8 


7.8 
88.9 

.2 

.2 

2.7 

.9 

LO 

.1 

7.8 

19.6 

14.9 

L2 

4.0 

2.1 


2.2 
8LS 


3.4 
86.0 


8.9 
86.8 

L4 


Metal to nnnsoel 






.2 


Sandllnc stock. .. . 

I^iftinjEivelghtB.... 

Handling materiel 

In piocsH • 

Opereting me- 

Chlflflf . ..... r '. t 


' 7.0 
.8 

.2 

.1 
4.6 

8.9 

10.2 

.9 

L7 

8.0 


6.6 
L2 

"'6.V 

8.0 
8.7 
LO 
L9 
L2 


•6.6 

2.6 

.9 

7.8 

6.8 

1L6 

L2 

L9 

.6 


4.8 
LI 

.6 

'■"i'i* 
xi 

6.8 
.8 

8.2 
.6 


9.8 
LO 

LO 
L2 
8.0 

Xl 
9.7 
L6 
L8 
.8 


LI 


6.8 
1.1 


6.0 
.7 


12.7 

.6 

2.0 

6.6 
6.8 
L6 
.7 
2.8 


8.2 
8.6 
6.6 

6.4 
1L6 
LO 
L8 
L8 


2.8 






1.4 


8.6 
16.1 

'"Z.2 
LI 


4.6 

'ii.'i' 

2.3 

10.2 

LI 


6.3 
6.6 


Kalto-.r-rr .r 


10.5 


YaidcQDditlooi... 

XJndaadfled. 

Kotnported. 


LI 
2.2 
L8 


Total 


loao 


100.0 


loao 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 
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AsphTziating gsa . 
Bnmingfas. 

Explodlnf 8U 

Hovmetal ezjdo- 
skMis and spills.. 


M.8 

86.3 
10.0 

40.6 
41.8 
M.7 

41.6 
10.2 
24.2 
16.3 
4.6 

8.8 


8.6 
89.8 

80.0 

48.7 
16.4 


L7 
8.9 


"i'o* 


L7 
7.8 




""6.'9* 
2.0 

6.2 
1.8 


2.6 

"ii'6* 

L9 


14.6 

4.9 

16.0 

2.9 




2.6 
LO 


100.0 
100.0 
100.0 


L8 


L8 


L2 


0.4 

.....a. 




.6 


100.0 
100.0 


Fnraaoe sI^m 

Hot water and 
steam . . . .••••.t 










4.2 

6.4 

.8 

12.6 

4.7 

9.2 

54.8 

94.1 
9.6 

14.7 

.9 


6.3 

25.6 
86.4 
86.0 
89.6 

9.8 

9.6 


'4.2* 
.8 

"'i'i' 
2.1 


.7 

1.1 

"'6."6' 
2.3 
.3 

.6 


100.0 


1L7 
6.9 

1L7 
4.7 

814 

16.8 

6.9 

13.2 

18.4 


4.8 

10.2 
L7 

2.1 


8.2 
6.1 
4.2 
11.6 
8.7 

2.8 


2.1 
7.6 
10.0 
2.8 
6.1 

.6 


L7 
18.6 
10.6 

2.6 


4.3 

6.1 
3.3 

*"i7.6* 

.9 


100.0 


Electridtjr 

NaOs,splmten,etc. 
Belts, Bsan, etc... 


100.0 
100.0 
100.0 
100.0 


LooomotiTes,cai8» 
etc •••• 


100.0 


Switcbes 


100.0 


Flying scale. 

objects 

Hetalln nsoal mo- 
tion. 


23.8 

80.9 

L9 


8.3 

6.0 

.9 


6.6 

8.2 

88.3 

47.1 
6.3 
6.9 

43.1 
70.6 
13.9 

12.9 
9.3 
7.1 
6.3 

12.3 


8.0 

8.2 

19.6 

17.6 
6.3 

26.9 
L8 
2.2 

6.8 
8.6 
8.8 
1.8 
7.2 


LO 

8.4 

36.4 

23.6 
4.1 

14.8 

12.8 

6.8 

4.9 
6.6 
4.8 
4.1 
6.2 


8.9 

4.7 


88.6 

13.9 

L9 

1L8 

6.9 

21.6 

6.6 

.9 

88.4 

86.8 

2L9 
16.7 
88.8 

18.1 


L7 
L6 


1.0 
LI 


100.0 
100.0 
100.0 


Hetat In onosnal 
motion 






100.0 


Handling stock. . . 
Lifting weights... 
Handling material 

in process....... 

TUing, loading, eta. 

Using tools 

Operating D»> 

chines t^.», tt.t 


80.6 

U.8 

L9 

.9 

19.6 

16.2 
80.0 
19.0 
17.6 
88.4 


20.6 
83.8 

"ii's" 

10.4 
16.7 
16.7 
16.9 
12.3 


4.6 

8.7 
2.8 
6.1 

6.2 
4.6 
4.8 
8.6 
L4 


3.9 

7.8 

.9 

""8."2* 

L9 
2.7 
8.6 
7.1 
L4 


19.3 
17.6 

4.2 

10.1 
6.6 

4.6 

10.9 

16.7 

9.4 

2.2 


.2 


1.3 
2.0 


100.0 
100.0 

100.0 






100.0 


L9 
L7 

""i.i' 

.7 


1.0 

■*2.*8" 
2.4 
6.3 
.7 


100.0 
100.0 


FaUs 

Yardoottditiana... 

Undated. 

IVot n^ortad..***. 


100.0 
100.0 
100.0 
100.0 


Total 


at.6 


18.8 


4.2 


9.6 


6.7 


6.1 


4.9 


1L7 


16.2 


1.2 


1.1 


100.0 
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Injuries from flying and falling objects constitute the greater per 
cent of injuries in all but one of the departments. In the foundry 
the operations of cranes is responsible for 28 per cent of the injuries, 
while 24.3 per cent are due to flying and falling objects. The per- 
centages due to this latter cause in the different departments are as 
follows: Blast furnaces, 23.3; steel works, 24.6; blooming mills, 
30.4; rail mills, 21.6; plate mills, 36.2; structiu^al mills, 17.1; foun- 
dry, 24.3; yards, 31.7; mechanical and electrical, 22.9; docks, 31.2; 
miscellaneous departments, 25. The only other cause of injury 
approaching this in percentage of cases is the falls of the workmen, 
which on the average are responsible for 10.5 per cent of all injuries. 

It may be remarked in this connection that the large proportion 
of injuries arising from falling and flying objects sheds some light 
upon the probable responsibility of the workmen for the injuries 
which they receive. It is quite inconceivable that for any large 
part of this group of injuries a workman would be able to foresee and 
provide against the occurrence by any degree of caution which he 
could exercise. This consideration reenforces the statement ^ made 
in discussing the proportion of accidents which it seems reasonable 
to regard as distinctly the ''hazards of the industry" and for which 
responsibility can not be placed either upon the workman or his 
employer. 

The third section of the table shows under each cause of injury the 
per cent of injuries which happened in each department. In blast 
furnaces were found 68.3 per cent of the injuries caused by asphyx- 
iating gas, 40.0 per cent of those caused by exploding gas, 88.7 per 
cent of those caused by furnace slips, 20.9 per cent of those caused by 
flying and falling objects, 41.5 per cent of those caused by hot water 
and steam, 26.6 per cent of those caused by handling material, 22.0 
percent of those caused by falls, and 19.0 per cent of those caused by 
yard conditions. In steel works were found 39.2 per cent of those 
caused by bmming gas, 43.7 per cent of those caused by hot-metal 
explosions and spills, 56.4 per cent of those caused by furnace break- 
outs, and 24.4 per cent of those caused by operation of cranes. In 
rolling mills the rail mill has the high percentages, as follows: 38.3 
per cent of injuries caused by usual passage of metal, 47.1 per cent of 
those caused by unusual passage of metal, 43.1 per cent caiised by 
handling metal during processes, and 70.6 per cent of those caused 
by piling, loading, etc. 

Some further explanation regarding usual and unusual passage of 
metal should be given at this point. In the arrangement of rolling 
mills it was formerly nearly universally the case that no adequate 
provision was made for the safe passage of workmen from one side 
of the mill to the other. They must either clamber over the roll 

See pp. 173 and 174. 
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tables or possibly crawl under them, or there may have been at some 
points narrow passageways across which the hot metal was passing 
constantly and through which it was not expected that workmen 
would undertake to go. In the absence of provisions for safe 
transit workmen were more or less frequently caught by moving 
masses of metal and injured. Of occurrences of this kind in the 
plant under consideration 0.9 per cent occur in the blooming miU, 
38.3 per cent in the rail mill, 19.6 per cent in the plate mill, and 36.4 
per cent in the structural mill during the period of six years. Else- 
where * it will be shown that by proper safeguarding these accidents 
were almost entirely eliminated at a certain point in the period. 
Besides these cases, which may be regarded as chargeable in part to 
the employer who provided no means of transit and in part to the 
workmen who took reckless chances, there are other cases in which 
the hot bar of metal leaves its ordinary course and in so doing may 
possibly injure anyone who may be in the vicinity. Of occxurences 
of this kind 47.1 per cent happen to employees of the rail mill, 17.6 
per cent to employees of the plate mill, and 23.5 per cent to employees 
of the structural mill. Besides these, 11.8 per cent happened to 
mechanics engaged in repairs about the mills who were caught by 
the wandering masses of metal. In connection with the discussion 
of the elimination of accidents from metal moving in its ordinary 
course some further comment upon these unusual occurrences will 
appear. 

The yard department naturally has the highest percentage in two 
causes of injury, the operation of locomotives and cars, 54.3 per 
cent, and the operation of railway switches, 94.1 per cent. 

The mechanical and electrical departments head the list in acci- 
dents caused by electricity, 36.4 per cent; those caused by project- 
ing nails, splinters, etc., 25 per cent; those caused by belts and 
gears, 39.5 per cent; those caused by the use of tools, 22.4 per 
cent; and those caused by the operation of machines, 35.3 per cent. 

The following table presents the causes of injury from another 
standpoint. They are here arranged by years in order to show both 
their relative prevalence in the different years and to show the 
changes which have occurred in progress of time. 

^8Mp. 142. 
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CAUSES OF INJUBY IN PLANT INVE8TI0ATBD. BY YEAB8, 1906 TO UUL 
NUHBEB OF INJURIES (FATAL AND NONFATAL). 



Caiues of iojury. 



AophTxlatlng gas 

BumuiKgafl 

Explodliig gas 

Hot-metal explodona and spiUs 

Fnniaoe breakouts 

Fumaoe slips 

Hot vater and steam 

EleetriaitT 

NaOa, splmten, eto 

Belts, gean, eto 

Gnnes 

LooomotlyeB, oars, eto , 

Switohes 

Flying scale 1, 

Falling and flving objects 

Metal mosoal motion 

lietal in mrasnal motion 

Handling stook 

Lifting weights 

Handling material fa. pnweas. . . 

Piling, loading, etc 

Using tools 

Operating machines , 

Falls of the worker 

Yard conditions 

Unclassifled 

Not reported , 

Total 



1005 



10 
10 
13 

170 
1 
66 
32 
26 
34 
10 

UO 

81 

2 

100 



1006 



20 

7 

104 

8 

65 

14 

110 

101 

Ml 

13 

70 

40 



1,021 



40 
26 
16 

147 
22 
33 
14 
27 
23 


118 

83 

7 

34 



29 



94 
12 
48 
10 
73 
01 
171 
10 
23 
68 



1,606 



1007 



17 
16 
12 

ITS 
13 
26 
18 
26 
16 
12 

107 

64 

1 

47 

870 

86 

2 

78 

8 

8 

14 

86 

88 

140 
16 
84 
30 



1,484 



1006 



6 
12 

6 
10 

1 
21 

6 

7 
11 

6 
86 
20 

1 
86 

in 
1 

3 
88 


18 

8 
23 
46 
81 
11 
13 

7 



1000 



18 

16 

2 

88 

12 

4 

13 

13 

20 

1 

184 

60 

1 

64 



1010 



7 
3 
71 

30 
23 
62 
47 



10 
17 
13 



1,064 



26 

22 

1 

80 

6 

3 
11 
20 
17 

6 
H 
38 

6 
26 



6 

2 
87 

6 
38 
31 
68 
67 
M 
16 
13 

6 



1,020 



TotaL 



117 
102 

50 
101 

5S 
143 

04 
118 
120 

43 



336 

17 

302 

1,081 

107 

17 

463 

61 

316 

100 

410 

425 

810 

84 

170 

128 



7,760 



FEB CENT FBOM EACH CAUSE. 



AaphTzlatbig gas 

Bomniggas 

Ezplodmggas 

Hot-metal explosions and spills 

Fumaoe breakonts 

Fumaoe slips 

Hot water and steam , 

ElectridtT 

NaOs, spimters, eto 

Belts, gears, eto 

Cranes 

Locomotiyes, oss, eto 

Switches 

FlYing scale , 

Falling and flyibiis objects. .. . . , 

Metal m usual motion 

Metal in unusual motion , 

Handling stock 

Lifting weights , 

Handung material in process. . . 

Piling, loading, eto , 

Using tools , 

Operating machines , 

Falls of the worker , 

Yard conditions 

Unclassified , 

Not reported 

Total , 



0.6 
.6 
.7 

8.8 

.1 
2.0 
1.7 
1.3 
1.8 

.6 
8.8 
4.2 

.1 

6.6 

86.4 

1.6 

.4 
6.4 

.4 
8.4 

.7 

6.7 

6.3 

10.6 

.7 
3.6 
2.1 



100.0 



3.8 
L6 
1.0 
8.8 

L4 
8.1 

.0 
L7 
1.4 

.6 
7.0 
6.2 

.4 
2.1 

n.7 

1.8 



6.0 
.7 
3.0 
1.2 
4.6 
6.7 
10.7 
1.2 
1.4 
3.3 



100.0 



1:? 

.8 
HI 

.0 
1.7 
L8 
1.8 
1.0 

.8 
7.6 
8.8 

.1 

3.3 

86.8 

2.6 

.1 
6.1 

.6 

.6 
1.0 
6.0 
6.8 
10.4 
1.1 
2.4 
1.4 



100.0 



0.0 
1.8 

.0 
T.7 

.1 
3.1 

.0 
1.0 
1.6 

.7 
0.6 
2.9 

.1 

3.6 

87.8 

.1 

.4 
4.8 
1.3 
Z6 
1.2 
3.2 
6.7 
18.8 
1.6 
LO 
LO 



100.0 



L7 
1.6 

.2 
7.8 
LI 

.4 
1.3 
L2 
1.8 

.1 

U.4 

4.6 

.1 

6.0 

810 

.6 

.8 
6.6 

.8 
8.6 
2.1 
6.7 
4.3 
8.8 

.0 
L6 
L2 



100.0 



X6 
2.2 

.1 
8.7 

.6 

.3 
LI 
2.0 
L7 

.6 
8.8 
8.7 

.6 

3.6 

18.1 

.6 

.2 
8.6 

.6 
3.7 
8.0 
6.7 
6.6 
0.8 
L6 
L3 

.6 



100.0 



L6 

L3 

.6 

8.8 

.7 
1.8 
1.3 
1.6 
1.6 

.6 
8.0 
4.8 

.3 

3.0 

88.8 

L4 

.3 
6.0 

.7 
2.8 
1.4 
6.3 
6.5 
10.8 
1.1 
2.3 
1.8 



100.0 
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CAUSES 07 INJURY IN PLANT INVESTIGATED, BY STATES, 1906 TO 1910-Gooolad«L 

BATES FEB 1,000 300-DAT WOBKBB8. 



GtoBcs of injtiry. 


1906 


1006 


1907 


1906 


1909 


1910 


TotaL 




1.6 

1.6 

XO 

88.6 

.2 

8.7 

6.0 

3.9 

6.3 

1.6 

18.7 

12.6 

.3 

16.6 

78.8 

4.6 

1.1 

16.2 

1.2 

10.1 

2.2 

17.2 

16.8 

81.6 

2.0 

10.9 

6.2 


6.3 

3.6 

2.1 

18.8 

2.9 
4.4 

L9 

3.6 

3.1 

1.2 

14.9 

11.1 

.9 

4.6 

80.8 

3.9 

"ii'i" 

L6 
6.4 
2.6 
9.7 
12.1 
818 
2.6 
3.1 
7.1 


2.2 

2.1 

1.6 

88.8 

1.7 

8.8 

2.4 

3.4 

2.0 

1.6 

14.1 

7.1 

.1 

6.2 

M.8 

4.7 

.8 

9.6 

LI 

LI 

L8 

11.2 

10.9 

18.7 

2.1 

4.6 

X6 


L4 
X7 
L4 

U.4 
.2 
4.8 
L4 
L6 
2.6 
1.1 

1A8 

4.4 

.2 

6.7 

48.7 
.2 
.7 
7.6 
XI 
Al 
1.8 
6.0 

10.1 

80.8 
2.6 
2.8 
L6 


3.0 

2.6 

.3 

18.8 

LO 
.6 
2.1 
2.1 
8.2 
.2 

80.6 

8.0 

.2 

10.3 

41.8 

1.1 

.6 

11.4 
1.4 
6.3 
3.7 

10.0 
7.6 

18.8 
L6 
2.7 
2.1 


3.4 
2.0 

.1 
9.0 

.8 

.4 
L4 
2.6 
2.2 

.8 

18.8 

6.0 

.7 

3.4 

84.8 

.7 

.8 
11.4 

.7 
6.0 
4.1 
7.6 
7.6 
18.8 
XO 
. L7 

.7 


2.0 


Burnfni^ gm T.T 


2.6 




1.3 


HoMnfttil ^XDlfMiionii . f^tff .<......... 


17.4 


Fnmaott brmkouto a^. 


1.4 


Fnmaott dips 


3.6 


Hot wster and itMis 


2.4 


ElectzidtT 


3.0 


Vft|i^ ■wnt4n, ete 


3.0 


Helta. Mtts. •te.. 


1.1 


CrauM 


16.8 




8.2 


^^tchw....' '. ., .-. 


.4 


^yfnw wtsu^ 


7.6 


''•Jllnff Mid flytniP Obl^et*. ......trr.TT.T.rr-. 


40.1 


M4^t%I Tn mniai motion 


2.7 


M fttal In nnafflial motion 


.4 




11.6 


Lifttnc '<nfghti 


1.3 




6.4 


Pfliiiff . loAdlnff. flto 


2.7 




10.3 


Op#r^^f)ff mtohirMiff 


10.6 


F^ of the worker. 


80.8 


Yard oondittona 


2.1 


TTndfiMiflfKl , 


4.3 


Not raDortiHl ^. 


3.6 






Total 


300.0 


214.8 


180.1 


149.7 


174.0 


133.6 









The figures for the four causes which give rise to the greatest num- 
ber of injuries are emphasized by being printed in bold-faced type. 
These causes are hot-metal explosions and spills, the operation of 
cranes, flying and falling objects, and the falls of the worker. 

With reference to the second section of the table, where the per- 
centages for each cause in each year are shown, it would appear that 
over 50 per cent of all the accidents occurring arise from these four 
causes, distributed as follows: Hot-metal explosions and spills, 8.9 per 
cent; operation of cranes, 8 per cent; flying and falling objects, 25.2 per 
cent; and falls of the worker, 10.3 per cent. It is further of interest 
in this section of the table to notice that the percentage of accidents 
arising from individual causes has in very few instances materially 
changed in the course of the six years. In the chief cause, namely, 
flying and falling objects, the highest percentage is 27.3 and the 
lowest 23.7. Some of the other causes specified are less constant, 
but on the whole show the same condition. 

The third section of the table presents the rates per 1,000 of 300- 
day workers for each of these causes of injury. It has just been seen 
that the causes maintain from year to year a substantially unchanged 
relation to each other. In the third section may be noticed the nature 
and the direction of change in each cause from year to year. For 
example, take the series representing hot-metal explosions. In the 
successive years the rates are 26.5, 19.6, 22.8, 11.4, 13.2, and 9; 
that is, in the year 1905 for eveiy thousand men employed in the 
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plant nearly 27 were injured hj explosions of hot metal. In tlie 
year 1910, 9 per 1,000 were so injured. In the case of flying and 
falling objects in 1905, 76.2 men per 1,000 suffered injury; in 1910, 
34.8. In 1905, 31.5 men per 1,000 fell from a height and were 
injured; in 1910, 12.3 men per 1,000 suffered injury in this way. 

There appear in this table two very remarkable instances of the 
immediate effectiveness of safeguarding methods. In the case of 
furnace slips, by which ore or burning coke was thrown from the 
blast furnaces, the rate in 1905 was 8.7 per 1,000; in 1908 it was 4.8, 
showing a very considerable decrease; in 1909 it fell to 0.6 per 1,000; 
in 1910.it was only 0.4. Here was a period of four years in which a 
gradual decline had occurred. The explanation of thds decline is that 
the blast furnaces were undergoing reconstruction and that the new 
furnaces were of an improved type, and this improvement in type 
resulted in the gradual decrease of accidents of this character. 
Early in 1909 a newly invented valve was installed upon the fur- 
naces, by which the escape of stock when slips occurred was effectu- 
ally prevented. The accident rate at once fell from nearly 5 to less 
than 1; that is, in 1908, 21 men suffered more or less severe injur}' 
from this cause, while in 1909 there were only 4. While tliis 
decrease in accident rate would in itself quite justify the installa- 
tion of the device, it may be said that in addition the company 
saved by this installation $1,000 per month, which they had before 
that time been expending in cleaning up the blast-furnace yards. 

The other case relates to the movement of metal in the rollia<: 
nulls, which has already been mentioned. It appears that for the 
entire six years the accident rate from the usual motion of metal was 
2.7, from the unusual motion 0.4. This shows at once the relative 
importance of these two causes of injury. In 1907 the rate for acci- 
dents from the usual motion of metal was 4.7; in the next year it was 
0.2. This reduction coincides with a thoroughgoing rearrangement 
of the gear coverings and bridges over roll tables and other means of 
safe passage about the mills. Such instances of immediate and 
striking results from safeguarding effort are not usual. In Appendix 
G will be found a table giving in detail the direct causes of injury, by 
both departments and occupations. 

NATTJBS OF IKJUBT. 

In Chapter I (pp. 60 to 71) this subject has been somewhat fully 
discussed, and the data derived from this plant have been there 
incorporated. It remains only to indicate the progress which has 
occurred from year to year and to notice whether this progress is 
particularly marked in the case of certain kinds of injiury. 

The table which follows presents this matter, showing first the 
number of injuries of each nature, and second, the rates per 1,000 
300-4ay workers. 
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NATURE OF INJURY IN PLANT INVESTIGATED, BY YEARS, 1905 TO 1910. 

NUMBER OF INJURIES. 



Nature of in^Jnry. 


1906 


1906 


1907 


1908 


1909 


1910 


* 
TotaL 


FERiCAinurr nrirTsisa. 
liOmof arm ....«...«« 






• 

1 
I 
3 








1 


Loss of 10S 


3 


1 
8 
6 
6 
1 
8 


1 


i* 

2 
4 

i' 


1 

2 

1 


7 


Loss of thtunb 


7 


Loss of finrt fliumr r r ^ - - - 


i 

7 


8 


Loss of other fixmrs 


10 

2" 

1 


3 
1 


31 


Loss of foot.... 


3 


Loss of 6VB ................................... 


3 


9 


Logs of both 6Te8 


1 
















Total imrnianfint infurles 


14 


18 


18 


5 


8 


4 


67 






ISXrOIUBT DISAiniJTIKR. 
Ot.h4V*V^ Inliirles--,,-,-.-^ ,.^,.,. 


126 
6 


38 

17 

1 

23 


60 
10 

28* 

1 

7 

13 

12 

44 

70 

224 

196 

306 

85 

22 

12 

150 

18 

17 

20 

20 

70 

4 

6 

6 

6 


28 
2 
1 
8 

2 

13 

4 

23 

33 

110 

106 

163 

41 

17 

6 

29 

20 

13 

7 

8 

25 

1 

12 
1 


71 
13 

1 
16 

1 

is* 

3 

27 

66 

186 

168 

220 

66 

29 

16 

72 

4 
11 
12 
13 
35 

2 
18 

1 

4 


31 

8 

U 

2' 

7 

8 

21 

70 

208 

172 

203 

65 

21 

22 

62 

1 

16 
16 
10 
43 
2 
18 

5* 


344 


Frarctnre of ann.. 


56 


Frac tare of both arms 


3 


Fracture of l«g r 


16 


102 


Fracture of both I^ 


2 


Fracture of ribs 


3 
6 

6 

23 

62 

376 

297 

465 

124 

46 

9 

106 

18 

16 

20 

28 

116 

2 

22 



1 


8 

10 

3 

40 

65 

236 

264 

360 

101 

45 

27 

135 

19 

29 

23 

19 

64 

3 

22 

3 

4 


22 


Fractures not specified 


67 




36 


Foot or toes CTOshfld or brokfin x^. 4 . x 


178 


Flnifcrs crushed or broken 


356 


Hand or flnwrs bniised, etc 


1,346 


Foot or to4!4i bmteed. etc 


1,203 


Other mrts bmlfled. etc 


1,706 


Dislocations 


462 


Punctured wounds 


180 


Asnhvxia ......,, -T-r..T-T»T ^^t^ 


90 


Burns bT hot metal 


644 


Bums b y lietUlnjr stock 


80 


Bums bv ens 


101 


PurTM^ by electricity 


97 




96 


Bums not snecifled 


343 


Uemia 


14 


Pleural injuries 


97 


Unclassified • 


16 


Not renorted. ......••....*.. 


10 






Total temporary disabilities 


1,888 


1,549 


1,381 


668 


1,062 


1,004 


7,562 








1,902 


1,667 


1,409 


673 


1,070 


1,008 


7.629 







RATES PER 1000 300-DAT WORKERS. 



Permanent injuries. 



TEICPOBABT DI8ABILmE& 



I njurles to«ye 

Tractureofann 

Fracture of both anns 

Fracture of leg 

Fracture of both legs 

Fracture of ribs 

Fractures not specified 

H and crushed or broken 

Foot or toes crushed or broken. 

Fingers crushed or broken 

Hand or fingers bruised, etc 

Foot or toes bruised, etc 

Other parts bruised, etc 

Dislocations 

Punctured wounds 

Asphyxia 

Bums by hot metal 

Bums by falling stock 

Burns by gas 

Bums by electricity 

Burns by steam or water 

Bums not specified 

Hernia 

Pleural injuries 

Unclassified 

Not reported 



Total temporary disabilities. 
Total nonliEktal Ihlurles 



2.2 



19.7 
.9 



2.3 



.6 

.9 

.0 

3.6 

8.1 

58.7 

46.4 

72.6 

19.4 

7.2 

1.4 

16.6 

2.8 

2.3 

3.1 

4.4 

18.1 

.3 

3.4 

.9 

.2 



204.7 



296.9 



2.4 



6.1 

2.3 

.1 

3.1 



LI 

L3 

.5 

6.3 

8.7 

3L6 

35.2 

48.0 

13.5 

6.0 

3.6 

18.0 

2.6 

8.9 

3.1 

3.6 

7.2 

.4 

2.9 

.4 

.6 



206.7 



209.1 



2.4 



6.6 
L3 



3.4 

.1 

.9 

1.7 

LO 

6.8 

9.2 

29.6 

25.9 

40.2 

1L2 

2.9 

L6 

19.8 

2.4 

2.2 

2.6 

2.6 

9.2 

.6 

.7 

.7 

.6 



182.1 



184.5 



LI 



6.1 
.4 

.2 
L7 



.4 
2.8 

.9 

5.0 

7.2 

25.4 

23.2 

83.4 

0.0 

8.7 

LI 

6.3 

4.4 

2.8 

L6 

L7 

6.5 

.1 
2.6 

.1 



146.0 



147.1 



L3 



1L4 
2.1 

.2 
2.6 

.2 



2.9 

.6 

4.3 

10.6 

29.9 

27.0 

36.4 

9.0 

4.7 

2.4 

1L6 

.6 

L8 

LO 

2.1 

6.6 

.3 

2.9 

.2 

.0 



170.9 



172.2 



0.5 



4.1 
LO 



L8 



.3 

.9 

LO 

2.7 

0.2 

27.2 

22.5 

26.6 

7.2 

2.7 

2.9 

6.8 

.3 

2.1 

2.0 

L3 

5.6 

.3 

2.4 



.7 



13L3 



131.9 



1.7 



8.6 

L4 

.8 

2.6 

.1 

.6 

L7 

.9 

4.5 

8.9 

33.7 

30.1 

42.7 

1L6 

4.5 

2.3 

13.6 

2.0 

2.5 

2.4 

2.3 

8.6 

.4 

2.4 

.4 

.6 



180.4 



19L1 
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If the rates for important kinds of injury be compared in ill 
above table it will appear that with few exceptions similar changs 
are occurring from year to year in each. To state the matter iilr- 
another form the factors tending to accident reduction appeal to L 
have a nearly equal influence on all kinds of injury. The degree (il|: 
these changes from year to year is readily observable. 

A few of the important instances of reduction will be given, h 
permanent injuries the rate has changed from 2.2 per 1,000 in IMS 
to 0.5 per 1,000 in 1910. On accoimt of differences in classificatid 
of industries foreign rates are not exactly comparable with tbesa 
rates, but available data apparently indicate that the item of ponir 
nent injury is lower in American mills than it is in those of foieigi 
countries.^ The explanation lies in the very large use in Ameiicn 
practice of mechanical methods. Where large numbers of men m 
engaged in the direct handling of material there will be a very latp 
number of cases involving injuries to the hands and feet which will be 
permanent. The loss of a finger or a portion of a finger or simple 
injuries to the foot will occur much more frequently than where the 
same results are obtained by the use of mechanical means. In do 
respect is the contrast more marked between American and foragn 
mills than in this particular, viz, the use of mechanical methods in 
America and of hand methods abroad. 

Considering now the reduction of permanent injury which htf 
occurred in the plant under consideration in the six years, it is possi- 
ble to correlate it directly with a considerable expansion of mechiQ- 
ical operation. In the loading beds of the plate mills two methods oi 
moving plates were formerly in use, each involving hand labor. 
First, chains were fastened about the plates — always a dangeroos 
process — and the plates were then moved by a traveling crane; sec- 
ond, tlie smaller plates were handled directly by the workmen, irfio 
grasped them at the edges by plate wrenches and dragged them OTer 
the rolls and finally slid them into the cars. In both these methods 
accidents resulting in injuries to the hands of greater or less severity 
were constantly occuring. At the present time the process is ca^ 
ried on entirely by the use of a magnet. The craneman with i 
single helper now accomplishes what formerly required from 6 to 10 
men. The crane moves to the plate or plates desired to be moved, 
the magnet is lowered, the current turned on, and the. plates an 
dragged away without being touched by the hands of the workman. 
It is only when the operation goes Avrong in some particular thai 
his presence and interference is necessary. It is obvious that sud 
a change as this in methods of manipulation must tend to redud 
materially the item of permanent injury. Similar illustrations mif^' 
be drawn from every department of the plant. 

I See Twenty-fourth AddiuI Report of the Gommlsrioncr of Labor, Workmen'i Intumioe tad Opi 
pnwtlon Systemi In Europe, pp. 125 and llAl. 
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It has appeared elsewhere that injuries to the eye arise very 
frequently in connection with the operation of ''chipping.'' The 
workman by means of a chisel or a pneumatic tool removes roughness 
and imperfections from the surfaces of steel billets or of castings. 
CShips of various sizes fly from this process, injuring the worker to 
some extent and still more other workers in the vicinity. The table 
shows a reduction in rates from 19.7 in 1905 to 4.1 in 1910. This 
has been brought about by a persistent experiment in the direction 
of discovering protective goggles which the workmen will consent to 
wear. Many forms of these goggles are so undesirable and even 
injurious from other points of view that it has been difficult to enforce 
theiruse. Aformhas finally been developed which seems both to affoFd 
protection and not to have the objectionable features of the earlier 
types. With the general use of these goggles injiuies to the eye 
of this character should almost entirely disappear. Bruising injuries 
to the hands have declined in rates from 58.7 to 27.2, of the feet 
from 46.4 to 22.5, while bruises of other parts of the body show a 
dinunution from 72.6 to 26.6. Dislocations change in rates from 
19.4 to 7.2; bums by hot metal from 16.5 to 6.8. 

Since it has been noted that both in steel works and in blast fur- 
naces a very high proportion of the injuries occurring are those in 
connection with molten metal, the reduction in rates from biuns is 
exceedingly important. It is really of rather recent occurrence, 
inasmuch as in the first three of the six years a rise in the rate will 
be noted. It comes about quite largely from two causes: First, a 
much more rigid application of operative rules tending to lessen the 
number of bums; and second, very considerable improvements in the 
methods used in handling the molten metal. For example, the 
huge ladles used for carrying the metal from one point to another 
are suspended, for convenience in pouring, at a point but slightly 
above the center of gravity. As a result, if the ladle is somewhat 
overfilled, there is considerable liability that some sudden impulse 
will overturn the ladle, causing a dangerous ''spill.'' By modify- 
ing the form of the trunnions on which the ladle was tipped and 
by providing more adequate locking devices, to prevent the sudden 
overturning of the ladle, it has been possible very largely to eliminate 
these occurrences, and the rate for bums arising from them has fallen 
accordingly. 

In this table, as in another which has already been discussed, the 
sudden diminution of injury from stock ejected by the blast furnace 
again appears. In 1908 the rate for such injury was 4.4, falling in 
1909 to 0.6 and in 1910 to 0.3. These figures do not agree exactly 
with those before given, since these include only the injuries from 
bums while the others included also bruises, etc., arising from this 
cause. 

7447*— 8. Doc. 110. 62-1, vol 4 ^10 
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The fact that the danger from the electrical current is decidedh 
less than it has been generally believed to be has been brought out 
at another point. It appears again in this table in that the rat; 
for bums from this cause in 1905 was 3.1, falling to 1.9 in 1909, and 2 
in 1910. This decrease is not very marked because the possible pre- 
cautions introduced in the courae of this period were not many. The 
covering of hses, so that in case they bum out on the closing of the 
circuit there may not be a flash which will cause a bum, has been 
carried out throughout the mills. Many wires which heretcfore 
ran uncovered are now carried in pipe conduits. By means of thes« 
precautions some reduction in the bums due to this cause is possible. 
It will be understood that these rates are based upon the entire 
number of employees in the plant and do not represent the hazard 
of those specially employed in connection with particular occu- 
pations. 

SSLATION OF OPXBATTONS TO IKJUBT. 

In the following table an effort is made to assemble the cases of 
injury for a period of six years in such a way as to disclose the opera- 
tions in connection with which they occur. Five groups of opera- 
tions are represented: First, the stocking and charging of materiab: 
second, operations with molten metal; third, operations with hot 
solid metal; fourth, operations with cold metal; fifth, accessory 
operations. 
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OPERATIONS IN WHICH NONFATAL INJURIES ARE CONNECTED IN SPECIFIED 

DEPARTMENTS— Concluded. 



Opentloiii. 


Nnmber of Injuries. 


Per cent of injury oocurrinf in 
ooxmection with each kind of 
operation. 


Blast 
fur- 
naces. 


Steel 
works. 


Roil- 
ing 
mills. 


(Yards. 


Me- 
chan- 
ical. 


Total 


Blast 
fur- 
naces. 


Steel 
works. 


RoU- 

ing 

mills. 


Yards. 


Me- 
chan- 
ical. 


Total. 


Accessory openttonK 

Qos producers 

Yard operations 

Constructlan and r»> 
pair 


""2i" 

337 

47 

39 

10 

418 


69 
31 

108 

17 
8 

'"m 


28 
22 

248 

81 

31 

3 

325 


885 

20 

6 

1 

"'369' 


6 
38 

643 

140 
30 

1 
71 


103 
497 

1,356 

291 

94 

14 

1,349 


"{'.2 

19.3 

2.7 

2.2 

.6 

23.9 


4.7 
2.1 

7.4 

1.2 
.2 

"*ii*4' 


1.5 
1.2 

13.1 

4.3 

1.6 

.2 

17.1 


"42!6* 

2.2 

.7 
.1 

"io.'s" 


0.6 
3.6 

61.4 

13.4 
1.9 

. .1 
6.8 


1.5 
7.0 

19.2 


Machines and mo- 
tive power 

Care 01 machines... 

Care of boUen 

General lalMT 


4.1 

1.3 

.2 

19.1 


Total 


872 


394 


738 


781 


919 


3,704 


49.9 


27.0 


38.9 


86.4 


87.7 


52.5 


UnrbuaiflAd , ,.,-,,,,,.. 


77 
11 


60 
7 


93 

7 


25 
4 


90 

1 


345 
30 


4.4 

.6 


4.1 
.4 


4.9 
.4 


2.8 
.4 


8.6 
.1 


4.9 


Not reDortecd .......... 


.4 






TotaL 


88 


67 


100 


29 


91 


375 


5.0 


4.6 


5.3 


3.2 


8.7 


5.3 






Gnnd total 


1,749 


1,454 


1,898 


904 


1,048 


7,053 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



Considering the total percentage column, it is found that 11.9 per 
cent of cases of injury arise in stocking and charging; 13.7 per cent 
with molten metal, 6.9 per cent with hot solid metal, 9.7 per cent 
with cold metal, and 52.5 per cent with the accessory operations. 
As shown on page 57 the distribution of cases of injury among the 
different groups would be somewhat different from the distribution 
according to relative severity. The characteristic steel works opera- 
tions would show a greater importance while the accessory operations 
would show a lessened importance. This relation of severity to the 
different operations should be borne in mind throughout the dis- 
cussion. 

The blast furnaces naturally show nearly all their injuries in three 

groups — the stocking and charging, the molten metal^ and the 

accessory operations. In tliose injuries arising in connection with 

molten metal, 24.6 per cent of all accidents belong to the operation 

of tapping. Pouring and transportation are relatively unimportant, 

with 0.5 per cent and 2.3 per cent, respectively. Under accessory 

occupations, construction and repair give rise to 19.3 per cent of 

the cases, and 23.9 per cent occur in connection with general labor. 

Regarding the percentage shown in construction and repair it should 

be stated that construction work, wherever carried on, is recognized 

as being especially hazardous. It is frequently conducted in the 

mills by outside contractors who are not bound by such safety rules 

as the mill may have adopted. In the construction of staging 

and the use of hoisting machinery constructors have been up to the 

present time very lax in taking necessary precautionary measures. 

This is due in part at least to the fact that their business location is 
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continually shifting. This makes it more difficult for the constniete 1^ 
to maintain a satisfactory system of inspection and also makes it |^ 
less likely that he will be subject to the inspection of the State buma 
in the locality where he is engaged. It may easily happen thii 
he undertakes a work of construction, completes it, and remoTs 
from the State before the inspection bureau in the regular couiseoi 
its activity reaches the locality. This emphasis is placed upon the 
amount of injury arising in connection with construction work siim 
the same difficulties are in a measure to be found in the conduct of i 
plant. 

The steel works show a very high per cent of injuries both in tk 
stocking of materials and in the handling of molten metal; in fact, 68 
per cent of all accidents in this department are connected with Urn 
operations. It is possible that a portion of those assigned to stock- 
ing and charging really belong in the molten-metal group, inasmudi 
as a part of the raw material handled in the steel works is moltoi 
metal received from the blast furnaces. These percentages show thit 
in the steel works the characteristic operations are those of greatest 
importance from the safety standpoint. They are particuUrij 
difficult to guard against, but the fact that steel works show during 
the six year period covered a considerable reduction in rat^s of injury 
indicates that the problem is not an insoluble one. In the accessoiy 
occupations in the steel works construction and repair and general 
labor are the more important, with 7.4 and 11.4 per cent, respectively, 
of the injuries. 

That hot solid metal and the handling of cold metal should be 
operations fraught with danger seems natural. The table shom 
that 24.6 per cent of all the injuries in rolling mills occur in connfiO-< 
tion with hot solid metal. Nineteen per cent of injuries in rollinf 
mills are connected with the operation of the roll tables atiid of the 
cooling beds, wliile less than 2 per cent arise in the operation of tlie 
rolls themselves. It is altogether probable that these proportions 
would be considerably modified in a group of mills where hand opera- 
tion was a large factor. In rod mills and bar mills the direct handling 
of the metal by tongs and hooks exposes the workmen to hazards 
which arc not to be found in the mechanically operated mills. The 
figures indicate that tlie handling of cold metal gives rise to a con- 
siderably larger percentage (31.1 per cent) of injuries than the han- 
dling of hot metal (24.6 per cent). The transportation of the coM 
metal, much of which is done by traveling cranes, is responsible for 
the larger share (15.8 per cent). The importance of the use of cranei 
as a source of injury has been shown elsewhere (pages 235 and 236). 
Since this importance is emphasized by the percentage just shown 
for transportation in the rolling mills it should be noted that a oon- 
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siderable portion of this injuiy is due to the use of imperfect hooks 
and of chains not thoroughly and carefully inspected. 

Data secured during this investigation indicate that the group of 
injuries arising from crane transportation has been very materially 
reduced by attention to the points just mentioned. It is, however, 
one of the sources of danger which is not yet thoroughly controlled. 

Among the accessory occupations in the rolling mills construction 
and repair and general labor have high percentages (13.1 and 17.1 
per cent). 

In the yards it is almost entirely in connection with the accessory 
occupations that the injuries occur, 86.4 per cent of all belonging to 
this group. They divide between yard operations proper, 42.6 per 
cent, and general labor, 40.8 per cent. The handling of cold metal 
causes 6.5 per cent of all the cases, while scattering fractional per 
cents are found in the other groups. 

In the mechanical occupations, inasmuch as the mechanics are 
employed in connection with various operations throughout the 
plant, there appear scattering cases of injury in almost every one of 
the groups. Their high percentage is in accessory occupations (87.7 
per cent) and of these construction and repair furnish 61.4 per cent 
and the operation of machines 13.4 per cent of all injuries. 

It is believed that this presentation discloses clearly the desirable 
points of attack in safety work. It is always true in such an effort 
that the law of diminishing returns becomes immediately operative. 
In the German mills, for example, it appears that with the methods 
which they have applied they reached some years ago a condition in 
which the accident rates are nearly constant. A similar result is to 
be expected in the development of safety effort in this country, and a 
careful analysis from time to time of the situation along the lines 
suggested by this presentation should furnish information as to the 
points where the results have been least satisfactory and which 
should accordingly receive most careful attention. 

ACCIDSNTS AND THX LONG TUBK. 

In continuous operations, such as those of the blast furnace, the 
shift of the men working during the day to the night turn has until 
very recently everywhere involved one of two things, either that one 
shift should work for 24 hours continuously or that each of the shifts 
should have a period of 18 hours of continuous labor. In the blast 
furnace of the plant under consideration up to the time of the inves- 
tigation the long turn of 24 hours had been the rule and the change of 
turn was made on Sunday. Since it appeared that this long stretch 
of activity might in some way be reflected in the accident rate, it was 
determined to examine that situation with fecial care. The im- 
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pression among tlio officials of the establishment was very strong 
that Sunday did not show a higher accident rate. This impressioik, 
however, was based entirely upon the number of accidents occuning 
on that day and did not represent a consideration of the exact reli- 
tion of this number to the number of people employed. In consid- 
ering the discussion which follows it should be borne in mind that 
the numbers involved are small and that additional data covering 
a large number of establishments would be necessary to warrant 
definite conclusions. 

In order to determine the relation of the Sunday working force to 
that of other days, a number of exact force reports were obtained and 
from those it was found that the usual force of Sunday was 82 per 
cent of the force employed on other days. 

The occupations of Sunday are so nearly equal in danger to 
those of other days that no allowance needs to be made for any 
difference which may exist. 

The following table presents the rates calculated on the basis that 
the Sunday force is 82 per cent of the week-day force. For the entire 
period of six years it appears that the rate for Sunday is distinctly, 
though not greatly, above that of each of the other days. 

DISTRIBUTION OF ACCIDENTS IN DAYS OF WEEK IN BLAST FURNACES, IffK TO !«& 

BrUMBEB OF 300-DAT WOBKEBS. 



Classiflcation of force, and days. 


1905 


1906 


1907 


1906 


1909 


UIO 


Total. 


Week-day force 


961 

788 


1.262 
1.035 


1,177 
965 


083 
814 


1,134 
030 


1,061 
886 


6. en 


Sunday fonrc, 82 per cent of 
week-day force 


f:4U 









NUMBEB OF INJUBIES. 










Mondn V 


51 


69 


49 
37 
56 
47 
64 
39 
40 


29 
30 
24 
20 
34 
32 
25 


27 
33 
88 
31 
86 
34 
32 


28 

17 
22 
30 
28 
40 
24 


M 


Tuesditv 


66 
80 
49 
60 
61 
64 


82 
51 
61 
56 
50 
49 


2to 


Wednosd.i V 


271 


Thursday ,"..,■ 


338 


Friday 


2S7 


Katuroay 


236 


Sunday , t. 


234 







BATES FEB 1,000 300-DAT WOBKEBS. 



Mondity . . . . 
Tuetidav . . . 
Wednesday . 
Thursday . . 

Friday 

Saturday... 
Sunday .... 



53.0 
68.7 
83.2 
.■iLO 
52.0 
53.1 
81.2 



54.7 
65.0 
40.4 
48.3 
44.4 
39.6 
47.3 



41.6 
31.4 
47.6 
39.9 
4A.9 
33.1 
41.5 



29.2 
30.2 
24.2 
20.1 
:R2 
34.2 
30.7 



2S.8 
29.1 
33.5 
27.3 
30.9 
21.2 
34.4 



21. S 
15.7 
20.4 
27.8 
25.9 
37.0 
28.2 



37.$ 

40lI 

4L0 

88lO 

3^9 

3Su 

41.3 



Into the rates for the individual j-ears there intrudes a disturbing 
influence whose action has been apparent in the distribution by hours. 
This is the mass accident. In the distribution in the hours of the night 
its effect was apparent in producing irregularity in the small groups. 
As these were aggregated the irregularity disappeared and the curve 
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approached the form characteristic of the day where the groups 
were larger. Since the probability that a mass accident will occur 
on some other day than Sunday is six to one, the chance for irre- 
gularity is considerable. Examination of the records indicates that 
the days of the individual years which show a rate higher than Sun- 
day do so in several instances because' of mass accidents which 
occurred upon those days. 

On the whole this presentation seems to indicate a slight tendency 
to greater frequency of accidents on the day of the long turn. 

A showing of this kind, even over a period of six years, may be 
purely accidental. The inquiry ia therefore extended to other plants 
as far as fairly adequate data are available. 

In the case of the plant now to be considered, the manner of deter- 
mining the relation of the Sunday and week day force was as follows : 
The force is made up of turn men who work 12 hours, and day workers 
who have a 10-hour day. On week days the turn men numbered 
52 1 and the day workers 378. On Sundays the numbers were 446 and 
74. To compare satisfactorily, some common basis must be used 
for week days and Sundays. The simplest method is reduction to a 
12-hour basis. The hazard of 10 hours work is five-sixths of that of 
12 hours. Adding, therefore, five-sixths of the 10-hour men to the 
number of 12-hour men gives for week days, an equivalent of 836 
12-hour men and for Sundays 508. 

Calculating rates with these numbers as bases it is found that the 
Sunday rate is markedly higher than for other days. The possibility 
of the disturbing influence of mass accidents must be considered. 
The records show that none of the mass accidents occurred on Sun- 
day and therefore its high rate can not be explained on that basis. 
A rather strong tendency to frequency of ordinary accidents seems 
here to be evident in connection with the long turn. The distri- 
bution of accidents in this plant is shown in the following table: 

DISTRmUTION OF ACCmENTS IN DAYS OF WEEK AND MONTHS DY A LARGE BLAST 

FURNACE FOR TWO YEARS. 



Months. 


Sonday. 


Monday. 


Tuesday. 


Wednes- 
day. 


Thurs- 
day. 


Friday. 


Satur- 
day. 


Jamiarv ....................... 


5 
2 
2 


2 
2 
2 
3 


1 


2 


4 


8 


4 


Fcbroary 


8 


March 


4 
1 


3 

1 
2 
3 


8 

1 
2 
7 
2 


3 

1 

1 

2 

3 

2 

2 

4 

1, 

1 


1 


April 


1 


May... 


1 
1 
4 
3 
2 
8 
1 
2 




Jaii6 


2 
2 
6 
1 

1 
8 
1 


2 


July 


5 


AuRUst ....•• 




8 
2 
2 
1 
2 


3 


Scptdmber.. 


3 
8 
1 
2 




October, 


6 


November 






PlWMPbW. ■...,. ....■••■.. 


4 






Total accidents 


26 


21 


22 


21 


28 


23 


29 






Ktimber of empIOTees. . , 


508 
6L2 


836 
25.1 


836 
26.3 


836 
26.1 


836 
83.6 


836 
27.6 


836 


Batea par 1,000 employees.... 


84.7 
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The distributdon of accidents in two other plants, both of wfaidi 
were blast furnaces, is shown in the following table, the data ooYe^ 
ing two years in each case. In the first plant all the employees, 
and in the second 79 per cent of the employees were on dutyon 
Sunday. 

DISTRIBUTION OF ACCIDENTS IN DATS OF THE WEEK IN TWO PLANTS. BT MONTU 
BLAST FUBN ACE. 2 TEABS (ALL EMPLOTEES ON DIJTT SUlfDAT). 



Montlis. 


Sunday. 


Monday. 


Tuea- 
dfty. 


Wednet- 
day. 


Thui»- 
dfty. 


Fiiday. 


Sftn^ 
dij. 


Janiiuy 


S 

1 
1 

1 
4 
1 
1 

1 




8 

1 
1 
1 
2 
1 
2 




I 


1 
1 
2 


I 


February 


2 

1 
1 


2 
2 




March 


1 


4 


April 


3 


llay 


1 




2 




jUie ,. ,, .T ., X. T 


1 


1 




July 








Aiiguirt., 


1 
1 
4 
1 




2 

1 




1 


Sq^tember 




2 






October 


3 

1 




1 




November 


2 


2 
2 


1 
1 




December 


















Total 


10 


12 


IS 


11 


8 


7 


1 






Number of emplovees 


248 
64.5 


24S 
48.4 


248 
62.4 


248 
44.4 


248 
82.3 


248 
28.2 


M 


Rates i)er 1.000 employees 


311 



BLAST FI7BNACB, 2 TEARS (79 PER CENT OF EMPLOTEES ON DIJTT SUNDAT> 



January 


1 

1 
3 
1 
1 
4 
1 
2 
2 
2 
1 
1 




1 
8 


8 


3 






February 






March 


3 
3 

1 
2 




8 
2 
3 
1 
3 
3 
3 
8 




April 


1 
1 
1 
2 




May 




June. 




July 




Ausrujit 


1 
2 






September. ..«, 


3 
2 
8 

1 


6 




October 






November 


2 
2 


2 

4 






December 


3 








Total 


20 


23 


18 


24 


19 


19 


n 






Number of emplo3rees 


861 
65.4 


457 
50.3 


457 
30.4 


457 
52.6 


457 
41.6 


457 
41.6 


457 


Rfttes per 1.000 employees 


4B.1 



The first part of the above table shows for one blast furnace the 
number of accidents in each day of the week for two years. The 
rate for Sunday considerably exceeds that of any other day. In the 
furnace shown in the second part for two years the Sunday rate also 
exceeds that of week days, but not to as great an extent as in the 
other furnace. 

These studies do not cover a sufficient number of cases or a long 
enough period of time to justify positive conclusions, but the furnaces 
in which it was possible to determine the facts all show a tendency 
to greater frequency of accident during the long turn. 

ACCIDSNTS IN DAT AND NIOHT. 

In this, as in the question of accidents on the day of the long tarn, 
the impression of men familiar with the industry has been veiy 
strong that the night did not show any excess over the day; but the 
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impression so far as observed had been derived entirely from consid- 
eration of the number of accidents, without due consideration of 
the number of workmen employed. 

The following table shows the accident rates per 1,000 300-day 
workers for the day and night periods, by years, with per cent of 
excess of night over day rates: 

COMPARISON OF DAT AND NIOHT AOCn>ENT RATES PER 1.000 800-DAT WOREJIRS 

IN THE PLANT INVS8TI0ATED BT YEARS, 1906 TO 1910. 





Accident retes per 1,000 SOO^Uy 
workera. 


TfltfB. 


Dfty. 


Klsht. 


Per cent of 
excess of 
night oyer 
day rates. 


1905 


245 

183 
164 
174 
IM 
127 


285 

219 
203 
100 
187 
132 


16.3 


1006 


19.7 


1907 


23.8 


1908 


174.0 


1909 


12.7 


1910 


3.9 






Six Tears, 1906 to 1010 


173 


103 


11.6 







1 Ezoeas of day rate over night imte. Many dangerous occapations were entirely sospended at night 
doringthe 



While it must be recognized that for positive conclusions a large 
mass of data is necessary, it is significant' that in the plant under con- 
sideration the night rates are in excess of the day rates in each year 
except 1908. Throughout the discussion this year has constantly 
shown an exceptional character. It has been explained that it was 
a year of great depression. Throughout a very large part of the year 
many hazardous occupations were entirely suspended during the night. 
Inevitably in this condition the rate for night accidents very markedly 
declined. 

The rates are shown for the principal departments in the f oUowing 
table: 

COMPARISON OF DAT AND MIGHT ACCIDENT RATES PER 1000 300-DAY WORKERS 
IN THE PLANT INVESTIOATBD, BT PRINCIPAL DEPARTMENTS* FOR THE PERIOD 
1905 TO 1010. 



DepartmentiL 



|«Mtfainacw 

wunv steel works .. . 
Ope&4mrth steel works 

RoIUogmJiis 

Uechaoical 

Vtrds 



Accident rates per 1 
workers. 


,000 300-day 






Percenter 


Day. 


Nl^t. 


excess of 
night over 
day rates. 


238 


243 


2.1 


245 


312 


27.3 


206 


270 


31.1 


U8 


213 


30.2 


158 


334 


118.3 


145 


380 


127.0 
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In the blast furnaces the difference between the day rate (238) ui 
the night rate (243) is too small to be significant. Extremely hi^ 
differences in day and night rates appear in the mechanical andibi 
yard forces, and it is necessary to present an explanation of da 
condition. The mechanical force in this establishment is exceeding 
small at night; while the force occupied during the day is upward ol 
1 ,000, that on duty at night does not exceed 100. When, however, tWs 
force of 100 men is considered for a period of six years, and its rati 
appears so very much higher than that of the larger day force, itk 
clearly significant. Two causes must be operative: (1) The night mea 
are engaged very largely upon repairs, which must be executed 
speedily. Since the men have few other duties, it may often hap- 
pen that they are dozing or even asleep when called out for active 
service. The nature of the work and the physical condition of the 
man would probably both tend toward a high rate. (2) The lights 
ing of the mills presents a difficult problem, and certainly in the 
earlier of the years under consideration was so imperfect as to be aa 
important factor in this higher rate. 

The night force of yardmen is also smaller than the day force, but 
their duties do not differ sufficiently to afford an adequate reason for 
their higher rate. The only influence which it would appear can exert 
any considerable effect upon their rate is the difference in lighting. 
The nature of the operations conducted by the yard force make the 
question of lighting of great importance and the sort of differences 
which exist between daylight illumination and that which has beea 
used at night in the past in the steel mills would have a great influ- 
ence upon the safety with which the operations could be conducted. 

The facts in regard to day and night are brought out graphically in 
the diagram on page 155. 

In the first three years of the 6-year period it will be seen that the 
per cent of excess for the night steadily increases. This happened while 
the general accident rate was falling. The sudden decrease in the 
night rate in 190S has already been explained. After 1908 the night 
rates were higher but did not reach the point shown in the earlier 
years. The years 1906 and 1907 were of extraordinary activity, which 
increased up to a late point in 1907. It involved a large and increas- 
ing amount of night work. This was especially true in the yard 
department, where much loading and shipping had to go on in the 
night in order to keep the loading beds cleared. An increase in acci- 
dents followed. No special efforts were being directed toward keeping 
down the night accidents, and the fact that they were increasing 
was unknown to the management because the general rate was fall- 
ing. In the absence of special effort with reference to the night con 
ditions the accident rate rose in proportion to the intensified activ 
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DAY AND NIGHT ACCIDENT RATES PER 1,000 300-DAY WORKERS IN 
LARGE STEEL PLANT, BY YEARS AND DEPARTMENTS, 1905 TO 1910. 
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ity. It is probable that the high rate shown in the yards for ihe 
entire period is very largely due to these three years of great activity. 
The later years, when activity again somewhat dosely approxi- 
mated that of 1906 and 1907, did not show an equal excess in the ni^t 
rates. One circumstance must be very closely connected with tlm 
fact. Beginning in the depressed year of 1908, when the slackening 
of other activities permitted attention, progressive effort to improTe 
the lighting throughout the plant was made. The first step was the 
installation of flaming arc lamps, which give a diffused light in con- 
trast with the ordinary arc lamp which casts very dark and sharp 
shadows. Later, with the development of the tungsten incandescent 
lamp, changes were introduced by which the number of lighting 
units was increased and a better diffusion of light was secured. TIm 
reduced night accident rate is probably due in a considerable meas- 
ure to improved lighting. 

COMPARISON OF BSTIMATBS OF SUBQBONS WITH ACTUAL DISABIIITII8. 

In connection with the consideration of disabilities and losses of 
time from accident a discussion is pertinent of the relation betweai 
the estimates made by surgeons at the time of the accident and the 
actual disabilities which are determined at a later period. It ap- 
peared that the close relation and long experience of the surgeons in 
charge of the accidents from this plant should give approximately 
exact results. In estimating the period of disability it was their 
custom to give a minimum and a maximum period; for example, that 
the disability would continue, in their judgment, not less than 14 and 
not more than 21 days. Obviously it would be unfair to use an 
average of these estimates, inasmuch as that would be giving an 
exact statement, which was precisely what the surgeon intended to 
avoid in giving the two possibilities. It seemed fair, however, to 
test the question of whether the maximum period was suflicientlf 
long to reasonably cover the actual disabilities which occiured. 
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The following table presents the figures assembled upon this sub- 
ject for the large plant investigated, by departments and by years: 

ESTDCATED AND ACTUAL DURATION OF DISABILFriES IN PLANT INVESTIGATED. 

BY DEPARTMENTS AND BY YEARS, 1906 TO 1910. 



I>ep«tmenti and yMiB. 



Blast fomaoM 

Bflnemer steel wcM'ks 

Open-hearth steel works 

Boiling mills 

Mechanical 

Yards 

MIsoeUaneoas 

Total 

» 

1906 

1900 

1907 

1908 

1909 

1910 

Total 



Estimates of smieoos. 



Oases fcr 

whieh es- 
timates 



m%^, 



1»183 
366 
614 

1,316 
634 
674 
470 



Daytlost. 



Anra- 
Bate. 



28,486 
7,847 
12,400 
25,926 
11,391 
10,537 
10,069 



5,149 



1,037 
986 
997 
561 
755 
813 



6,149 



101,606 



17,864 
20,177 
22,276 
11,969 
14,364 
14.936 



101,606 



per case. 



19.8 
21. S 
20.2 
19.7 
18.3 
18.4 
21.4 



19.7 



17.2 
20.6 
22.3 
21.4 
19.0 
18.4 



19.7 



Actual diaahlUtles. 



Number of Injuric 
forwhich— 



Days ab- 
sent 
were not 
reported. 



79 
88 
89 
104 
32 
49 
81 



872 



69 
107 
93 
18 
61 
24 



372 



Daysab* 

sent 

were 
reported. 



1,625 
517 
840 
1,772 
1,002 
845 
656 



7,267 



D^yslost. 



Anre- 
cate. 



82,467 
11,254 
18,553 
33,941 
15,639 
16,217 
14,208 



141,279 



1,833 
1,460 
1,316 

655 
1,009 

984 



7,257 



26,556 
29,217 
31,074 
15,091 
19,505 
20,836 



141,279 



Averafs 

injury 
reported. 



20.0 
21.8 
22.1 
19.2 
15.6 
18.0 
21.7 



19.6 



13.9 
20.0 
23.6 
23.0 
19.3 
21.2 



19.6 



Inspection will show at once that the actual average duration of 
disability was in many cases in excess of the maximum estimates of 
the surgeons. The final result, showing an estimate of 19.7 days per 
injury, as compared with an actual average of 19.5 days, probably 
fairly represents the degree of accuracy with which these surgeons 
judged their cases. 

ACCIDBirrS IN NONOCCUPATIONAL GROITPS. 



THE XrSX OF SATES IN NONOCCUPATIONAL aBOXTPS. 

The groups for which rates have hitherto been presented have been 
occupational; such as steel-mill workers, blast-furnace workers, 
switchmen, etc. It is desirable to consider the frequency of accident 
occurrence where the grouping is upon some nonoccupational basis, 
such as by age or race. In doing so it is necessary to emphasize a 
difference which exists between the kinds of information derivable 
from rate tables in the two cases. 

From occupational rate tables two items of information are directly 
derivable: (1) They show the relative frequency of accidents in the dif- 
ferent occupational groups, (2) they give an idea of the relative hazards. 
The first point is so evident that no comment is necessary. The second 
needs some elaboration. When it is stated that blast furnaces have a 
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certain rate and steel works another rate, the inference is at once 
drawn that these departments have d^rees of danger in some 
measure corresponding with the rates. To be a worker in either of 
these departments is to encounter such hazards. 

From nonoccupational groups nothing but frequency of accident 
occurrence can be directly determined. The cause of a blast furnace 
worker's danger is working in a blast furnace. It is entirely improper 
to conclude that because Pohsh workers, for example, show a high 
rate their nationaUty is the detemdning factor in that rate. 

Much confusion may arise, indeed has arisen, from failure to recog- 
nize the difference in the kind of information afforded by rates in 
the two groups. Nonoccupational rates have been treated as 
though they furnished the same information as occupational rates. 
This may be illustrated by some ideas which have been entertained 
regarding the relative hazard of men and women. When rates are 
computed for these two nonoccupational groups men almost invariably 
show a higher rate. For explanation, the nature of the occupations 
must be considered. Quite often, however, it has been sought in 
some qualities of the workers and such conclusions drawn as that 
men are more reckless than women and therefore have a higher rate. 
This may be true, but the rate tables afford no foundation for the 
conclusion. 

In order to compare the hazards of these nonoccupational groups 
it is necessary either fully to discuss the nature of their different 
occupations or to choose the groups in such a way that the danger in 
the groups compared shall be of the same character.^ In this dis- 
cussion groups of men and women were considered who were known 
to be engaged in the same work. This being the case, conclusions 
regarding frequency and danger could be directly drawn from the 
tables. 

The fundamental factor in the danger of any workman is the nature 
of his occupation. Unless this is disclosed no conclusion regarding 
causes is warranted. An adequate disclosure of occupation in the 
table itself for nonoccupational groups is impossible. This must be 
done, if at all, in the accompanying text. 

To avoid as far as possible the misconstruction indicated above 
the tables which follow regarding nonoccupational groups are cast 
in a different form from that used in the occupational groups. The 
fact that they deal with frequency only is emphasized in the headings 
of the tables and the rates per 1,000 employees are not presented 
directly, but are transformed into relative rates. 

» a. WomM and Child Wage Eamen Id tha United Stotea: Vol. XI. Smployment of Woman In tha 
Metal Tradea, p. 86. 



L 
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These relative rates are determined in the following manner and 
are not comparable outside the table in which they occur. For con« 
venience and uniformity the largest rate in the total for the period is 
chosen as the base and regarded as 100. The other rates are re- 
duced to their proper relation to this base. Such an arrangement 
preserves and makes easily apprehended the relation of frequency both 
bet^ween the groups and the successive years. 

On the basis of such presentations a number of interesting ques- 
tions can be discussed and at the same time the distinction above 
pointed out can be kept sufficiently prominent. 

AQB. 

The data secured by the employment bureau of this plant makes it 
possible to determine the distribution by age of the working force for 
five of the six years under consideration. This is shown in the table 
which follows: 

FRKQUENCY OF ACCIDENT OCCURRENCE ACCORDDYO TO AGS OROUPB, BY YEARS, 

1906 TO 1910. 



NUMBES OF INJTBIBS. 



A{0 groups. 



1906 



1907 



1908 



1909 



1910 



TotaL 



Under 30 yean... 

20 to20 7«an 

30 to 90 yean 

40 yeais and over. 
Ncrt reported 



Total. 



62 
760 
382 

166 
256 



66 



274 
170 
140 



8 
14 

183 
88 
41 



30 
677 
304 
143 

30 



1,606 



1,434 



686 



1,064 



FEB CENT IN EACH AGE GBO€F. 



27 
6ff7 
298 
115 

53 



1,020 



178 
8,988 

1,641 
673 
620 



6,829 



Under 30 yean... 

20 to 20 yean 

30 to 39 yean 

40 yean and over. 
Not reported 



Total. 



3.3 


3.9 


1.3 


2.8 


2.6 


47.3 


48.4 


68.1 


53.2 


51.7 


23.8 


26.1 


26.7 


28.0 


29.2 


9.7 


11.9 


13.0 


13.2 


11.3 


15.9 


9.8 


6.0 


2.8 


6.2 


100.0 


100.0 


100.0 


100.0 


100.0 



3.0 
60.1 
26.4 
11.5 

8.9 



100.0 



NUMBEB OF 300-DAT WORKERS. 



Under 30 yean. . . 

20 to 29 yean 

30 to 38 yean 

40 yean and over. 



Total. 



475 
3,875 
2,047 
1,097 



7,494 



384 
3,810 
2,256 
1,135 



7,685 



196 
2,214 
1,242 

921 



4,575 



261 
8,343 
1,607 

914 



6,215 



390 
3,264 
2,271 
1,717 



7,642 



1,708 

16,506 

9,513 

5,784 



33,511 



RELATIVE ACCIDENT RATES. 

(Bttsed on actual ntes per 1,000 300-day worken. Highest age groap nte for whole period — 100.] 



Under 20 yean... 

20 to 29 yean 

80 to 39 yean 

40ytareandoiTer 



62 

111 

86 

80 



83 

103 
94 
85 



23 
93 
88 
66 



65 

96 

101 

88 



80 
91 
74 
38 



67 

100 

92 

66 
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Throughout the period of five years which is here cooflidem 
except in the year 1909, the age group 20 to 29 has the highest nb-j 
tive rate. The relative rates for this group are as follows: 

lUMi 
Year: nai 

1906 ml 

1907 1 

1908 «] 

1909 • 

1910 ftj 

The groups follow in this order — 30 to 39, 40 and over, and und«r 
20. In order to explain the relations shown by these relative rata 
it is necessary to consider the occupational status of each of thflN 
groups. The group under 20 is that engaged in the least hazardov 
work. Most of those who belong to it have not yet been introduced 
into the more hazardous occupations. Those of 40 and over have to 
a certain degree passed out of the danger zone. Many of them who 
have passed but little over the boundary line are still to be found in 
the dangerous occupations and probably on this account the relative 
rate is higher than that for those under 20. The differences whick 
exist in their work are so considerable that it is impossible to judge 
whether the factor of age is at all a significant one. If the groupe 
could be placed under nearly identical occupational conditions, we 
might find the relative rates much changed, or even reversed. It i 
evident that some of the qualities pertaining to each of these agei 
would tend to raise their accident rates. Which group would be 
more affected by these factors it is entirely impossible to say. 

The two age groups, 20 to 29 and 30 to 39, include by far the 
larger proportion of the steel workers. From statistics showing 
the ago distribution in the various departments ^ and from carefd 
observation the dangers to men in the older age group appear to 
be as great as those encountered by the younger. In fact inquiij 
shows that those who are particularly exposed to the special hazards, 
such as arisen in the moving of molten metal, have very conmionly 
reached their present position by a prolonged apprenticeship and are 
very apt to be men above 30. It is a reasonable conclusion there- 
fore that danger in the younger age group is not greater than in 
the older. It appears that 20 to 29 has the higher relative rate in 
each year except one, and that for the whole period the number 
is decidedly higher for this group. It becomeS; then, appropriate to 
inquire the reason for this higher relative rate, since apparently it 
can not be attributed to more dangerous occupations. The prab- 
able causes may be summed up as inexperience and immaturity. 
It will be seen a little later' that the stream of immigration 
which largely furnishes the working force for the steel mills is most 

> See Condltloiis of EmployiiMnt In the Iron and Btael Industry, Vol. Ill of tbb report, p. n. 
• Bee pp. lea and 168. 
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lailgely yoiing men between 20 and 30, Such immigrant youth as 
come under the age of 20 do not as a rule get into the steel mills. 
It would appear that the places open to persons of that age are 
almost entirely monopolized by the American bom. If the immi- 
grant does not at once upon his arrival find his way into a steel mill 
he is not likely to do so at a later period. This decade, 20 to 29, 
is then the great recruiting period for the steel industry. Those 
of the group 30 to 39 are relatively experienced men who entered the 
works earlier or, in the rare instances where they are recently arrived 
immigrants, they have a degree of maturity which is not true of 
those between 20 and 29. The great factor is undoubtedly that of 
inexperience. These young men come directly from an agricultural 
life and are exposed upon their entrance into the activities of the 
steei mill to all the dangers which inevitably beset beginners. 

RAOB. 

It is evident from what has just been said that the newly-arriving 
immigrants being largely of the age group 20 to 29, and being as 
shown, beginners in the industry, the effect of this condition will 
project itself into any consideration of the facts with regard to 
nationality. In order that the factor of age may have its proper 
weight, it is necessary to show the relation of the nationalities to the 
age groups. The following table embodies the facts determined by 
the Immigration Commission for the iron and steel industry of the 
country: 

BAOB AKD AGE GROUPS OF EMPLOYEES IN THE IRON AND STEEL INDUSTRY. 

[Tram Reporti of ttw ImnUcretiaD CommiaBloii, Immigrants In Industries, Part 2: Iron and Steel ICann- 

SactmiBg, Vol. IlTpp. 335-337.) 

NUMBBB OF BBfPLOYEES. 



Race. 



American 

Qerman 

Irish 

Polish 

ScandimiTian 

fioutheastern Eunmaansi 
notspedflea. 



Total. 



Employees in each spedfled a^ group. 



Under 20. 



4,713 

97 

16 

179 

10 

968 

652 



6,635 



20 to 29. 



14,376 

1,044 

429 

4,056 

339 

10,207 

6,674 



36,125 



30 to 44. 



12,250 

1,758 
1,112 
3,036 
556 
8,177 
4,985 



81,S74 



45 and 
over. 



B,070 

1,627 

801 

626 

268 

1,200 

1,873 



11,455 



Total. 



36,409 
4,426 
2,448 

7,897 

1,173 

20,552 

13,184 



86»Q60 



PBB CENT IN EACH AGE GROUP. 








Amnican. • 


12.9 
2.2 

.6 
2.3 

.9 
4.7 
4.9 


39.6 
23.6 
17.6 
5L4 
28.9 
48.7 
43.0 


33.7 
39.7 
45.4 

38.4 
47.4 
30.8 
27.8 


13.9 
34.5 
36.4 

7.9 
22.8 

5.8 
14.2 


100.0 


Gennan. .•...■.■•■•••■......... 


100.0 


Irish 


100.0 


Poliah 


100.0 


AMkniUnAYian _ 


100.0 


Bouthmfltam Kiirop*ftns *........T..T......r..r.r... 


100.0 


Rana not aDOOillea. ..••• 


100.0 






•itetal.. 


7.7 


4S.0 


37.0 


18.2 


100.0 







I Austrian, Croatian, Llthoanlan. Magyr, Slovak, Mid Blowklaa. 
744fr — S. Doc. 110, e2-l. vol 4 11 
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The age groups used by the Commission are not the same as those 
employed in the plant under consideration. Under 20 and from 20 
to 29 are directly comparable, but the Immigration Commission 
groups those from 30 to 44 and 45 and over. The table shows that 
the American bom exceed all the others, the southeastern Europeans, 
Polish, Germans, and Irish coming in order. Of these the Grermans 
and the Irish are relatively very small groups. 

The second section of tJie table shows the age distribution of the 
different races. In the group under 20 the American bom have a 
larger proportion than any other race, although their largest per- 
centages occur in the groups 20 to 29 and 30 to 44. The southeastern 
Europeans and the Polish are most numerous in the group 20 to 29. 
The Germans, the Irish, and the Scandinavians are most numerous 
in the group 30 to 44. In the special plant for which data are avail- 
able some variation is found from the conditions shown in the 
report of the Immigration Commission. In the industry at large 
the American bom are in the ascendant over any other single group. 
The following table shows that in the plant under consideration the 
Polish race is in excess of all others, the American bom coming next, 
and southeastern Europeans third: 

BAGS AND AGS OBOUPS OF EMPLOYEES IN THE PLANT mVESTIOATBD, FOB 

8-YEAB PERIOD, 1906 to 1910. 

NUMBBB OF EMFLOTEES. 



Booe. 



Employeos in eadh 8p6Clfl6d •g6 group. 



Under 

ao. 



aoto29. 



30 to SO. 



40 and 



ToteL 



AmgriCMi. ...... ......... 

German 

Irish 

Polish 

Scandinavian 

Southeastern Europeans. 
Baoes not specified 



1,071 
36 
15 
134 
60 
83 
18 



4,403 
472 
812 

8,683 

889 
3,017 
2,129 



1,941 
600 
382 

4,861 

760 
1,506 
1,349 



1,108 
748 
450 

8,868 

771 
676 
904 



9,127 
1,855 
1,168 
U,87l 
2,470 
S,U1 
4,400 



Total. 



1,960 



19,865 



11,393 



6,918 



40,126 



FEB CENT IN EACH AGE GBOCPW 








Ammlcan.......... 


18.4 

1.9 

L8 

.8 

2.0 

.8 

.4 


48.1 
26.4 
26.7 
64.0 
86.0 
68.8 
48.1 


21.3 
32.3 
32.7 
30.4 
3a8 
29.4 
30.7 


12.1 
40.8 
88.3 

14.7 
31.2 
11.2 
90.6 


100.0 


German • 


100.0 


Irish 


100 


Polish 


100.0 


pnf^nrifnAi^an. . 


100.0 


Sontheastvni Euroneans 


ioolo 


Baoes not SDectfled. 


100.0 






Total 


4.9 


48.4 


28.4 


17.2 


100.0 







The Polish and the southeastern Europeans taken together are 
over twice as numerous as the American bom. Notice now the age 
distribution of those races. The American born are found to have a 
larger percentage (18.4) in the group under 20 than any other race. 
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The highest percentage of Americim bom is in the group 20 to 29, 
and the loweet in the group 40 and over; the highest percentage of 
southeastern Europeans is in the group 20 to 29, and of the Polish 
and the Scandinavians in the same group; that is, these four race 
groups ar^ being recruited by newcomers belonging to the age group 
20 to 29, while the American bom are entering the establishments in 
very considen^ble numbers at an age under 20. This fact of the 
entrance of a considerable number of American bom under 20 is 
somewhat significant. They come to the works at the age of from 16 
to 18 and have as a rule a fair common school education. A study of 
the working force shows that it is this group who have in later years, 
out of proportion to their numbers, recruited foremen and gang 
bosses; that is, these American-bom men have a decided advantage 
over the incoming immigrant in the matter of the places which they 
are likely to attain. 

This table presents the situation with regard to the German and 
Irish in the industry in a striking way. An insignificant percentage 
of them appear in the group under 20. It is of course possible that 
members of these races are to be found in the group calling them- 
selves Americans. This, to whatever extent it may be true, would 
lessen the significance of the small percentage in the under-20 age 
group. More significant, however, is the fact that both have their 
highest percentage in the group 40 and over. This certainly indi- 
cates that new immigrants of these races are not entering the industry 
in sufficient numbers to maintain their numerical standing. Two 
causes seem to be at work. First, a gradual decreased immigration, 
and, second, those immigrants who come from these countries are 
probably largely able, through the help of their already established 
friends, to secure at once industrial opportunities more satisfactory 
than those of the steel mills. 

In the following table injiuies suffered in the plant investigated 
are shown by years and races: 

FBSQX7ZNCY OF AOCmENT OCCURREKCBS, BT RACES AND TEARS, 1900 TO lUO. 

NUMBES OF INJURIES. 



American 

Oermiia 

Irish 

Polish 

ScandinftTteii 

Boutheaatem Europeana 

Other mees 

NqI reported 

Totia 



IQM 



301 
42 
48 

M4 

M 



est 
ao9 



1,008 



1007 



106 
02 
68 

M7 
60 



78 
100 



1,484 



1906 



100 
88 



84 

m 

28 



686 



1909 



141 
87 
88 

407 

40 



60 
04 



1,084 



1910 



124 
82 
23 

472 
28 

111 
48 

102 



1,020 



TotaL 



701 
201 
174 

2,448 
206 

1,200 
260 
614 



6,820 
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VBEQUENCY OP ACCIDENT O0CX7BRENCES, BY BACES AND YEABS, 1000 TO Vm-Om 

PBB CENT OF DfJUBDCS, BT BACKS. 



Baoes. 


1900 


1907 


1908 


1009 


1910 


TDtiL 


Afn»riMfcn .,.,.,,,... 


12.6 
2.0 
2.7 

40.1 
3.6 

88.4 
3.2 

13.0 


13.0 
3.0 
3.7 

89.6 
3.6 

83.8 
6.4 
7.4 


14.0 
6.6 
8.2 

39.3 
5.0 

83.6 
4.1 
4.8 


13.0 
3.4 
3.0 

46.8 

8.7 

80.6 

4.0 

6.9 


18.2 
3.1 
2.3 

40.3 

2.7 
18.7 

4.7 
10.0 


ULl 


German .......a..... a.^^..^** . . 


14 


Irish 


11 


Polish 


«.! 


B<>tl)r1inAvlan 


LI 


Bouthe&stem Europeans 


HI 


Other races .*. 


14 


Not reported 


S.I 






Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.1 







BTUMBEB OF 800-DAT WOBKBBS. 



American 

German 

Irish 

Polish 

Scandinavian 

fiouthoastvm Europeans. 
Other races 



Total. 



1,370 
409 
220 

2.850 
613 

1,203 
929 



7,494 



7,586 



1,719 


1,188 


380 


219 


2U1 


149 


2,985 


1,733 


480 


333 


809 


448 


1,006 


606 



4,676 



1,463 
254 
140 

2.541 
347 
019 
662 



0,216 



1,&4S 
280 

aoo 

8,240 



800 
785 



7,042 



7.50 

1.S54 

HI 

I),M 
19B 
1S8 
3.711 



31.01 



BELATITE ACCIDENT RATES. 

[Baaed on actual rates per 1000 300-day workers. Highest race group rate for whole period— 100.] 



AmMHr^MI .X... X 


60 
35 
66 
70 
37 
101 
10 


88 

46 
89 
04 
35 
139 
20 


28 
69 
60 
52 
35 
121 
19 


38 

40 
75 
00 
89 
82 
81 


38 

38 
90 
49 
24 
72 
48 


M 


Qemian 


41 


Irish 


m 


PolLsh 


9 


Scandinavian 


M 


Southeastern Europeans 


100 


Other races 


s 







The table shows that the largest number of injuries were suffered 
in each of tjic years by the Poles and the southeastern Europeans. 
A comparison of numbers is, of course, inconclusive. In the fourth 
section of the table, therefore, the relative accident rates for these 
years are presented and these two groups are found to have conside^ 
ably the higher relative rates. It is noticeable that the American 
bom have a lower relative rate in each year and that the change 
which has occurred as a result of the safety movement is much more 
pronounced among them than in either of the other groups. In 1906 
the relative rate for the American bom was 50; in 1910 it was 23. 
The southeastern Europeans in 1906 had a relative rate of 101. 
Their relative rate in the year of special activity, 1907, was 139, and 
in 1910 it was 72. The Poles, belonging to an older immigrant group, 
make a better showing, 76 in 1906 and 49 in 1910. These figures sug- 
gest, since their occupations are closely similar, that the two groupfl 
of Polish and southeastern Europeans have a racial difference 
affecting their accident rates. This difference, however, must not 
be insisted upon too strongly. The Polish group represents on tbe 
whole a greater experience in the steel industry. They do not 
show a veiy marked preponderance in the older age group, but it v 






^ 
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still true that their collective experience is definitely greater than 
that of the southeasteni Europeans. 

The low relative rate for the American bom is undoubtedly due 
to several causes. First, a considerable number of them are in the 
age group imder 20 and are in occupations ^ose hazard is relatively 
small. This group i3 not, however, of sufficient size to have a very great 
determining effect. Second, as has already been noticed, on advano- 
ing into the higher age groups some of the American bom assume posi- 
tions of supervision with somewhat lessened hazard. Third, a large 
proportion of them are skilled mechanics, engaged in occupations 
^whose danger is much less than that of the blast furnaces and steel 
works where tibie foreign bom are largely employed. 

The higher relative rates of the foreign element in the working 
force can not, therefore, be understood to be largely the result of the 
racial qualities of the men. They are probably due much more to 
their lack of experience and the kind of work whioh naiturally fulls 
to their lot. 

XNOU8H 8PBAKENO AND NONXHOUSH SPXAXXNO WOEXJtKB. 

The relation of race to the occurrence of accidents, as just pre* 
^ented, is of interest and importance. A much more satisfactory^ 
estimate of the conditions will be possible from a consideration of 
the changes in the workmen's status which will occur by the time 
he has acquired the ability to speak English. It is evident that 
simply the acquisition of this ability, with its increased facility in 
communicating with his superiors and his fellow workmen, will have 
a very considerable influence. More than this, during the interval 
in which he has acquired the language he will in most cases have 
become an experienced workman. He will have developed not only 
in his capacity to commimicate, but in all those items of knowledge 
which contribute to the safety of the workmen in a given employment. 
It has been seen that in his condition of the newly arrived and inex- 
perienced man his situation in reference to accident is much less satia- 
factory than that of his American-bom associates. It is desirable, 
therefore, to discover how far he approximates to the situation shown 
for the American bom by the acquisition of thie various elements 
which are associated with becoming familiar with the language. In 
this connection the caution should be repeated that too much atresia 
must not be laid upon a single factor, such as inability to speak 
English. 

The two tables which follow deal with the data necessary to the dis- 
cussion of this question. The first of them shows the number and 
percentage of those speaking and those not speaking English, by races 
and by yean. Ihe Polish and the southeastern Europeans lead very 
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markedly in the proportion among tibiem who are unable to speak 
the English language. 

BICPLOTBBS IN THE PLANT INVBSTiaATED WHO SPEAK AND WHO DO NOT SPIAX 

ENGLISH, BY RACES AND BY YEARS, 1006 TO lOia 

NUMBER OF EMPLOYEES. 



Emm. 


1006 


1007 


1006 


1000 


1010 


ToteL 


Ym. 


No. 


Ym. 


No. 


Ym. 


No. 


Ym. 


No. 


Ym. 


No. 


Ym. 


Na 


AinvriAAn. , , „ , ^ . . 


1,531 
328 
245 
571 
404 

17S 

316 


■■■120* 

's,'6is' 

70 

1,170 
721 


1,843 
307 
216 
704 
501 

160 
454 


""ii' 
't,'m 

14 

708 
624 


1,645 
202 
206 
801 

452 

171 

357 


....... 

'i,'M8' 
8 

448 

342 


2,080 
343 
216 

1,012 

457 

406 
405 


...... 

'S,'6M' 
30 

ou 

208 


2,010 
304 
285 

1,4SS 

400 

S86 

403 


i' 

26 

no 

300 


0.127 
1,664 
1,108 
i,il8 

2,304 

1,SN 

2,116 




Q«nnftI1., 


Ift 


Irtah 




Pollfh . 


iLm 


Scandinavian 

Southeastern 

Europeans 

Races not specified 


lai 

S,M 


Total 


3,657 


4,711 


4,276 


3,861 


3,032 


2,306 


6,018 


3,010 


5,300 


3,055 


22,101 


n,m 



PEE CENT OF EACH RACE WHO CAN AND WHO CAN NOT SPEAK ENGLISH. 



Afnerff^n... 


100.0 
71.8 

100.0 
17.0 
82.2 

IS. 8 

30.5 


28J2 

"8S.*i* 
13.8 

S7.8 
60.6 


100.0 
05.0 

100.0 
S8.0 
07.3 

18.4 

42.1 


*4."i* 

"78.*6* 
2.0 

81.6 
57.0 


100.0 
05.0 

100.0 
33.8 

08.3 

S7.6 

51.1 


■"4.'i* 
*'ii."s* 

1.7 

nA 

48.0 


100.0 
03.2 

100.0 
S7.7 
02.1 

SO. 8 
62.4 


*"6.*8* 

"7S.'S' 
7.0 

60. S 

37.6 


100.0 
07.1 

100.0 
40.1 
08.0 

SS.S 

62.2 


***iV 

"m.i' 
1.1 

60.7 
37.8 


100.0 
80.7 

100.0 
S8.S 
OS.S 

SS.8 

48.1 




Oerman 


ULI 


Irish 




Polish 

Scandinavian 

Southeastern 

Europeans 

RacM not specified 


TLI 

17 

HI 

61.0 


Total 


43.7 


56.3 


52.6 


47.5 


62.1 


37.0 


56.2 


43.8 


63.6 


S6.6 


6S.S 


44.7 



The table discloses the fact that in the years under consideration 
a very considerable change has occurred in the character of the 
working force. In 1906, 43.7 per cent could speak English, while 56.3 
per cent could not. By 1910 this had changed so that 63.5 per cent 
spoke the language and 36.5 per cent could not. Entirely independ- 
ent of its influence upon the probable experience of the men con- 
cerned, it is evident that this increase in the number able to speak 
English would greatly facilitate the efforts which have been put forth 
in the plant toward the reduction of accidents. 

The following table presents the relative accident rates for three 
groups, the Amerian bom, the English-speaking foreign bom, and the 
non-English-speaking foreign bom: 

FREQUENCY OF ACCIDENT OCCURRENCE AMONG AHERICAN BORN, ENQLISH-SPXAK- 
ING FOREIGN BORN, AND NONENGLISH-SFEAKING FOREIGN BORN, IN THB PLANT 
INVESTIGATED, 1006 TO 1010. 

NUMBBBOF 300-DAT WOBKEBS. 



Oroupt. 


1006 


1007 


1006 


1000 


mo 


IVitri. 


AflMilmilMim 


1,370 
1,006 
4,218 


1,710 
3,600 


1,188 
1,680 
1,608 


1,488 
2,027 
2,786 


1,842 
S,»8 

t,ao 


7,878 

u,in 

14,786 


ynytlili apiiaVlfig p/r^git bom. * ^a**^ 


lloii-Bng&ih-fpwkiiifflonlcn bdmmiim 


Total 


T.«4 


7,618 


4,676 


6,216 


T,ao 


».ia 
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TRSQUEKCY OF AOCIDBNT OOCURRBNCB AMONG AMBRICAK BORN, ENGUSH-SPXAK-w 
INO FOREIGN BORN, AND N0NENGLI8H-8PBAKING FOREIGN BORN, IN THE PLANT 
INVESTIGATED, 1906 TO 1910-OoDidnded. 

NUMBBE OF INJUBIBS. 



Qroaps. 


1900 


1907 


1908 


1900 


1010 


TotlL 


AixMprlctn bom 


201 

235 

1,026 

144 


196 

881 

771 

87 


100 

108 

826 

01 


141 
264 

no 

120 


134 
166 
501 
140 


761 


En^liab-speaklxig forelm bom 


1,213 


N<m-EngItsh-flpeBkiiiKloi«lgn bom 


3,278 
682 






Total 


1,606 


1,434 


685 


1,084 


1,020 


5.820 




"f "■■ 



RELATIYB ACdDBBTT &ATBS. 

(Baaed on actoal rates per 1000 300-day workefs. HighMt group rate for wtaola p«rlod-10a] 



Amarf can bom 

Kxifliah^peaklng foreign bom 

Noo-EngBali-speaking foreign bom 



66 
56 

110 



61 

64 

107 



45 
87 



44 

50 
02 



80 

23 

106 



46 

40 
100 



In both groups of English-speaking workmen the relative rates 
decline markedly in these years. In the non-English speaking the 
roJative rate in 1910 is almost as high as in 1906. It would appear 
that as the foreign-bom workman acquires the language and the 
experience of the work which must accompany that acquisition he 
approaches the situation regarding frequency of accidents of his Ameri-* 
can-born fellow workman. To state the fact in another way whatever 
influence his race may have had is a vanishing factor. 

The apparent failure of the safety movement to materially improve 
the condition of the non-English-speaking workmen demands further 
consideration and explanation. It may be said, first, that its im- 
portance is not so great as might at first appear to be the case. The 
English-speaking group has constantly and markedly increased, while 
at the same time its relative accident rate has declined. The result 
of this is that the improvement applies to an increasingly greater 
proportion of the working force from year to year and conversely 
the group which shows little or no improvement has been rela,- 
tively declining. When the kind of work in which these who are un- 
able to speak English are engaged is noted it will be found that they 
are the occupations in which the greatest difficulty exists in intro* 
ducing safety methods. Into these occupations the inexperienced 
foreigners are constantly coining. They are the most unstable and 
shifting occupations. In them are combined all the conditions which 
are favorable to frequent accident occurrence. It would appear 
that the efforts thus far put forth have been inadequate to meet 
QoB aituatiQn. 
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Hie following table from Miother plant gives some light upon the 
departments in which inexperienced foreigners are most largdj 
employed: In the steelworks and in the yards are found the highest 
percentage of non-English speaking. In the steelworks the natural 
dangers of occupation have been shown to be serious. The yards 
are less dangerous but have not improved as much as other depaii- 
ments. The bringing together of serious danger and inexperienced 
men results in frequent accidents. 

Since in the nature of the case these two departments must con- 
tinue to employ the largest proportion of those without experience, 
it is obvious that they demand the most earnest attention with a 
view to lessening their dangers. 

XNGLIBH-8PEAKINO AND NONEMGLISH-SPBAEINO BICFLOTEES IK A CBBTAIN 

PLANT, BY DEPABTHENT8. 



Departmaats. 



Number 

who 

speak 

EogUsh. 



Number 

who do 

not speak 

EngllBh. 



TottL 



Percent 
who 



TCii gMrfi 



PeroBit 

who do 

notnak 



Blait ftmacea 
Open hearth.. 
Boning mills. 
Kechantcal... 
Yard 

Total... 



625 
923 

1,294 

1,031 

843 



74 
288 
132 

64 
180 



1,101 
1,470 
1,088 
1,000 



80 
88 

08 

84 



U 
» 
U 
f 
16 



4,710 



n4 



6,430 



87 



It 



CONJVQAL CONDITION. 

A question frequently raised is whether there is a difference, which 
appears in the frequency of accident occurrence, between the men 
who have dependent wives and children and those who do not. Tho 
natural supposition is that the possession of such dependents would 
lead to the exercise of greater care and caution and that accordinglj 
the relative accident rate of the married might be lower than that 
of the unmarried. It was possible, as shown in the following table, 
to divide the working force for five years upon this basis and to 
determine relative rates for each of the two groups. In three of the 
five years the group of married workmen shows a higher relative rat6 
than the single, but for the whole period the difference between the 
relative rates, 100 for the married and 92 for the single, is not great 
enough to serve as a basis for positive conclusions. It may be added 
that in order to secure a degree of uniformity of occupation as coiQ' 
plete as possible these figures pertain to the age group 30 to 39. 
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rasQusNor or aocidsnt occoiirxncx ac»ordiko to contuoal oonbffiom, m 

AOB GROUP 00 TO so, IK PULNT INVX8TI0ATXD, 1000 TO 1010. 
HUMBBE OF aOOOIAT WO] 



Con jugal oanditkm. 


1006 


1007 


1008 


1000 


1010 


Tofid. 


VtfTlfKl...^ 


1,500 
467 


1,887 
400 


883 

060 


1,860 
S47 


1,806 
876 


7,644 


SinglB 


1,000 






T>>t»l.„..-...r,r,„r,^„.r,r,r„r-T- 


9,017 


9,960 


1,919 


1,607 


9,371 


0,618 





NUMBBE OF IKJ17BIB8. 



MaxTted 


900 

76 

7 


988 

80 




140 

01 

8 


994 

60 
90 


986 

41 
99 


1,100 

980 


9lncV» ,.,.-,-.-, -^.„„,- 


VornnKnted .^x. •■•.•>»>«■.>••... ...•.-•-• 


60 






Total 


882 


874 


188 


804 


900 


lr»4l 





BBLATVYB ACXi^TOBNT BATBS FOB 
[BMad on aotnl rates per 1000 aoOnUy 



MARBfWn ABD SDrGLB WOBKXBB. 

HJghMt groop rote for wlioto pariod-ioo.] 



110 
106 



00 

118 



100 
64 



106 
100 



78 



100 



SAFETY ACTlVlXy AND FRODUCTIOK. 

When a prominent director of safety addressed an audience of 
Cleveland manufacturers, exhibiting to them the safety devices in 
use in the establishment with which he was connected, the first 
question asked by one of the manufacturers was ''Can you have all 
^ese things and do any work?" That question has been in the 
minds of many who otherwise would be interested in the safety 
movement, widi a very strong tendency to a negative answer; that 
IS, many men have sincerely believed that the safety device as urged 
by those whom they were inclined to regard as mere theorists would 
be a very serious handicap upon production. For a concrete answer 
to these questions two tables and two diagrams have been pr»* 
pared, showing the relative accident rates and the relative produ<v 
tion, in a Bessemer steel works for the years 1905 to 1910 and in 
the plant investigated for the years 1900 to 1910: 

BBLATIVB AOOmBNT RATBS AND PRODUCTION IN A BE8BBMBB 8TBBLWORK8, BT 

TEARS, 1006 TO 1010. 



T«fO. 


Namber 

ofaOCMay 

workers. 


Tons 
prodnoed. 


Tods per 
worker. 


RelAttre 
piodiuv 

tkm 
(1005- 

100). 


AeeMent 

IjOOO 
30(Ma7 
wotkan. 


RebitHv 

AOddent 

n\m 

(1005« 

looy. 


1906 .'. 


869 
860 
806 
990 

250 
840 


010,000 
008,089 
061,067 
660,660 
746,226 
046,090 


9,608 
9,447 
2,400 
9^410 
^006 


100 
04 
00 
00 

lU 
00 


490 
986 
939 
900 


100 


1006 


a 


1007 

BOB 

UQO... 


8 
9 


ino. 
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RELATIVE ACCIDENT RATES AND PRODUCTION IN A 
STEELWORKS. BY YEARS, 1906 TO 1910. 
[Ul»-100 In ndi mml] 



1905 1906 1907 1908 1909 19(0 

RCLATIVe PRODUCTION PER SOO-OAY WORKERa ENTIRE COLUMN 
RriATtVE ACCIDENT RATE PER 1000 dOO-DAT WeRKERS =^^ 



[1»00- 100.1 
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The first table and the diagram which foUows it relate to the Besse- 



OSAPTEB n.— A001DSNT8 IK ONB LABGE PLANT, 1905 TO 1910. 171 






02 




I 



8 
I 



o 



o 

H 
O 

Q 
O 

Q 

Q 

o 













I 

o 
o 



;1 



o 






£ 






<n 






o 


■1 

2 E 


^ 


£ 


2 1 

o 1 

-1 


^ 


«o 


o 


If 


a 


hi 


hi 


^^ 


tt 




H 


CC 


o 


Z 


1 


c% 


H 






Ul 


1 


fo 


tC 

o 


<& 


o 

CI 


5 


o 




^ 


o 


o 


f 

o 


o 
o 


£ 


IT 




o 


k! 


hi 

fit 


£ 


z 




o 




(O 




Z 


o 


Q 


Ul 

o 




o 


U 




s 


W 




Q. 


< 




Ul 

> 


Ul 

> 




K 


h 




< 


3 




Ul 


w 


T? 


q: 


o: 



9% 



172 LiBcm 00] 



l,*r«<'^»l I 



Keanwliile the srerage prodoctioQ of the fire yean in which safety 
acthitj has been going on is bat sli^tlj leas than that of the year 
1905. 

It is evident that in an ertremely hazardous department, wh^e 
the difl&culties of safeguarding are Yesry great and where the neces* 
sary precautions would be likdy in some respects to hamper outputi 
no such result has occurred. The second table, with die accompanying 
diagram, discloses the condition in this particular for the plant as a 
whole. The diagram shows that during a period of fire years a 
slight reduction had been made in the accident rates, the-pioduction 
fluctuating but constantly exceeding the production of 1900, wiiich k 
here taken as a basis. Beginning with 1905 there is a rapid reduc- 
tion of accident rates to the year 1910. During the six years in 
which this reduction occurred the average production was materiallj 
in excess of the preceding five years. Similar stucfies made of each 
mill in the plant show accordant results. These years of marked 
accident reduction have not been years of reduced output but have 
uniformly been years in which output has been satisfactorily main- 
tained. 

RBSP0H8IBILIT7 FOR ACODSlfTS. 

The assignment of the responsibility for accidents is largely a 
matter of judgment. Such judgments have too often been pre- 
sented as though they were facts. Frequently it has been assumed 
that some personal responsibility attaches to every accident; classes 
have been established on this basis, and each occurrence assigned 
its place in the classification. When other possibilities of this fixed 
classification were exhausted, all remaining cases were assigned to 
the group of ''workers' negligence." The argument often advanced 
for such treatment of a case has been that ''if the worker had not 
been negligent the accident could not have happened, therefore he 
must have been careless." 

This tendency has at times gone to lengths as absiffd as they are 
seriously unjust. For example, in the records of a miU which assigned 
95 per cent of accidents to "workers' negligence" the following 
case was found: An electric lamp globe, suspended at a considerable 
height, broke from some cause, and the falling fragments severely 
out a young woman passing below, and she was charged upon the 
records with "ordinary negligence." The implication clearly wafl 
that with due care the girl in question would have divined the com- 
ing downfall and kept out of the way. The serious side of such 
records ia thfttL^^^I^ have been published under the sanction of 

as significant. 

its which are so liable to error 
eatobliahed statistical facts, and 
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for this zeaaon the tabular form is not used in presenting the results 
of the study. 

Since the items to be presented reat upon the judgment of the 
inTestigator, it is desirable to present in some detail the method of 
procedure. 

The records consulted were: (1) A formal statement upon a speci- 
fied blank form from the foreman under whom the injured man 
^^ras at work, and (2) the hospital records, which frequently con- 
"tained a statement from the man himself regarding the circumstances 
of the accident. The comparison of these two was very important, 
since in case of disagreement it was possible to make f urthw inquiries. 
Besides these sources of information in every case which had given 
rise to legal proceeding the complete papers were on file. A reading 
of these gave information regarding the kinds of negligence charged 
against the employer and the view taken by counsel, judges, and 
juries in each case which reached various stages of litigation* 

For recent years there are on file with the records of serious acci- 
dents the findings of the joint investigation conducted by the safety 
office and the permanent committee of foremen for the department 
in which the accident occurred. A most satisfactory basis for 
judgment is furnished by the body of records under discussion, and 
in addition it was possible to investigate directly in the works many 
of the recent cases. 

For present piuposes five classes are presented in this discussion. 
These are: (1) Hazard of industiy, (2) negligence df worker, (3) 
negligence of fellow worker, (4) negligence of employer, and (5) not 
disclosed by the record. 

There is at the present time a tendency to recognize much more 
fully than was formerly the case that many injuries are not properly 
chargeable to any individual or group of individuals. In many 
cases it is manifestly unjust to select some one person or factor 
as the one of such importance that it must stand out as chiefly 
responsible. When clearly unforeseeable and unavoidable circum- 
stances constitute a definite and large element it appears much 
more reasonable to regard the occurrence as due to a hazard of 
the industry. Some persons take the position that this class should 
contain only those cases which are from our present knowledge 
apparently unpreventable. This view is much too narrow. It 
fails to recognize as a real element in the industrial situation the 
character of the human machine. A man is often quite unconscious 
of and irresponsible for certain defects in himself which endanger 
his own life and the lives of others. 

Every haaiard of industry is in a certain senee a responsibility of 
the employicg and supervising agency. Many of the hazards appear 
to have no remedy. In view of the facts of the safety movement 
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it can not be asserted positively that any risk is beyond remedy. 
Such a reduction as has occurred in accident rates in American steel 
mills would have been regarded as practically impossible by steel 
men in the country six years ago. 

Hazard of industry includes, therefore, in the present classification 
those occurrences in which unforeseeable or unavoidable factors an 
a major element. It may appear that the worker has done some 
things which he would not have done if he were better instructed 
or if he were a more perfectly acting machine. These factors ou^t 
not to be unduly magnified. The worker should have the benefit 
of the doubt. 

Negligence of workmen needs little comment. It appears with 
perfect clearness at times that men disobey orders, refuse to use 
safeguards provided, fail to do in a proper manner what they well 
know how to do, or take risks for the saving of a little time or labor 
which endanger themselves or others. These forms of negligence 
can be reached only by discipline, sharp, prompt, and relentless. 

The cases of unquestionable neglect on the part of the employer 
are usually well defined. There are, however, so large a number of 
instances where the question is one of legal interpretation rather 
than one of fact that conclusions must be reached with great caution. 

A total of 7,750 cases were considered, covering all disabling acci- 
dents in the plant investigated for the six years ending December 
31, 1910. After each case had been carefully studied it was 
assigned, according to the judgment of the investigator, to one of 
the classes enumerated above. The results were then tabulated 
and the per cents for each class in the entire plant were foimd to be 
as follows: Hazard of industry, 60 per cent; negligence of workeri 
7 per cent; negligence of fellow worker, 6 per cent; negligence of 
employer, 4 per cent; not disclosed by the record, 23 per cent. 
The percentage assigned to hazard of industry is distinctiy higher 
than in other similar compilations, and this is in accord with what 
would naturally be expected in the steel industry, which is subject to 
unforeseen dangers. There may arise at any moment a combina- 
tion of circumstances which could occur only at such rare intervals 
that to foresee and provide against them beforehand is impossible. 
In considerable measure this situation has contributed to a fed- 
ing of helplessness among steel men which has been interpreted as 
indiiBTercnce. It is now known that this feeling of helplessness was 
entirely unwarranted. 

While the high percentage ascribed to hazards of industry is not 
likely to be much reduced, they are not hazards without remedy. 
They simply inhere in the industry in its present stage of develop- 
ment and in the present state of our knowledge. Tbat many of 
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them should oontiixue to exist after proper study of the situation 
would clearly be negligence of the employer. 

The creation of the group ''Not disclosed by the record" is justified 
both by the records and by the facts. Two causes give rise to records 
which fail to disclose responsibility — (1) the recording foreman does 
not or can not set down the data necessary to a conclusion; (2) it is 
impossible in the nature of the case to decide upon that point. The 
failure of the foremen may be due to oversight or to sheer inability 
to grasp and imderstand the facts. On the other hand, it often 
happens that the accident itself destroys the only evidence which 
could decide the question. To illustrate, a molten-metal explosion 
of great violence ensued upon the overturning of a ladle. The man 
in charge of the tilting apparatus either lost control through some 
defect or abandoned his post from needless panic. The mechanism 
was wrecked by the explosion and the man was among the fatally 
injured, so that no conclusion as to responsibility could be reached. 
This is by no means an isolated case. Repeatedly it has become 
evident that while responsibility for an accident should rest either 
on the workman or on the employer or on both, no scrutiny, how- 
ever close, could make it even reasonably certain where it lay. Law- 
suits have been instituted and prosecuted and verdicts rendered in 
which the evidence was absolutely inconclusive, and in the nature of 
the case must be. All of this gives added emphasis to the conclusion 
fast becoming universal that the effort to deal with industrial acci- 
dents on the basis of responsibility is futile and necessarily unjust. 

The different departments of the plant present some points of 
interest justifying individual statements. The per cents of accidents 
of each class in the 5 principal departments were as follows: 

Blast furnaces (1,749 cases) : Hazard of industiy, 69 per cent; 
negUgence of worker, 6 per cent; negligence of fellow worker, 5 per 
cent; negligence of employer, 4 per cent; not disclosed, 16 per cent. 

Steel works (1,454 cases) : Hazard of industry, 69 per cent; negli- 
gence of worker, 7 per cent; negligence of fellow worker, 5 per cent; 
negligence of employer, 4 per cent; not disclosed, 15 per cent. 

Rolling mills (1,898 cases) : Hazard of industry, 52 per cent; negli- 
gence of worker, 6 per cent; negligence of fellow worker, 7 per cent; 
negligence of employer, 3 per cent; not disclosed, 32 per cent. 

Mechanical occupations (1,048 cases) : Hazard of industry, 54 per 
cent; negligence of worker, 9 per cent; negligence of fellow worker, 
7 per cent ; negligence of employer, 4 per cant ; not disclosed, 26 per 
cent. 

Yards (904 cases) : Hazard of industry, 59 per cent; negligence of 
worker, 6 per cent; negligence of fellow worker, 6 per cent; negli- 
gence of employer, 4 per cent; not disclosedi 27 per cent. 
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Greater hazard in blast furnaces and steel works is in oonf oimi^ 
with data shown elsewhere. 

PROGRESS OF THE SAFETY MOYSBIEBT. 

In relation to the progress of the safety movement a group of 
figures are available, making possible the comparison of two periods 
of six months each in 1910 and in 1911 in the nine pknts of % 
]BTge company. The following table embodies the facts. In onlj 
two of the nine plants are the rates higher in the later period. In each 
of the others a distinct and often considerable decline is shown. 
These are important, since they give convincing evidence that the 
movement is successful, not only in particular plants but on a large 
scale and over a wide area. 



COMPARISON OF THE NUMBER OF DI8ABLIN0 INJURIEB OCCURRINO m THE TWO 
SIX-MONTH PERIODS ENDING JUNE 80, 1910, AND JUNE 80, lOU, Uf 9 PLANTS 
OPERATED BY ONE COMPANY. 



Pltfit No. 



Number o fSOOnSay 
workeza. 



1910 



1911 



Namber of 
diaabUziK ta^ariet, 

Znontfis anrff ng 

Jniie* 



1910 



1911 



Rates perLOOO SOK 
day viorikers.6 
months «<»M<hff |^ 



1910 



19U 



1 

3 

8 

4 

8 



7... 

8 

9 

Total 



6.913 
6,037 
2,048 
1,048 
1,084 
2,037 

192 
1,749 

229 



21,837 



6,383 
8,388 
1,609 
1,000 
1,119 
1,254 

210 
1,178 

145 



630 

cM4 

246 
40 
76 

130 
13 



19 



565 

803 
230 
45 
67 
80 
8 
99 
11 



91.1 

180.8 

130.1 

88.1 

70.1 

63.8 

67.7 

128.6 

82.9 



85. 8 
109.9 
182.4 

45.0 
80.9 
88.9 
88.1 

84.0 
75.9 



18,186 



2,223 



1,657 



1012 



«L1 



i 
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CHAPTER in. 

0BOAHI2SATI0V AVD DEYELOPXEBrT OF THE 8AFETT 

DEPABTKEHT. 

In a majority of the plants studied in connection with this report 
active efforts are made for the prevention of accidents. In connection 
with these efforts distinct safety departments have in many cases 
been created. The work of the safety departments usually consists 
of three well defined divisions: (1) Organization, (2) education, and 
(3) safeguards. 

THE SAFET7 ORGAIUZATION. 



The safety organization has usually grown up in each plant around 
some individual, generally the safety inspector. The insurance com- 
panies have done muc^ by their system of inspection to give direction 
to this movement. From the occasional visit of an insurance inspector 
who offered suggestion or made requirement regarding the betterment 
of dangerous conditions, it was an easy step to the appointment of 
some member of the plant force to take the responsibility. The 
influence of State inspection upon the situation has not been great. 
This has been largely due to the fact that in the area wherein the in- 
dustry has mostly developed the law has not put the inspection 
service in a position to deal intelligently and effectively with the 
difficult problems presented by this industry. 

The local safety inspectors have been derived from various sources, 
being sometimes lawyers who had served in the claims department, 
Bometicnes operative men from some miU department, and sometimes 
mechanical engineers. At the outset the operative men invariably 
regarded, and in many quarters still regard, the safety man witji 
suspicion and even positive hostility. This was inevitable, since the 
creation of the safety inspector placed in a position of some authority 
a man whom the operative superintendents often regarded as an 
inferior. They felt that with his limited knowledge and experience 
of the technical side of the industry he was not entitled to criticize or 
prescribe for them. They were fully convinced that the accidents in 
their business, and particularly in their mill, were inseparable features 
of getting out an adequate tonnage. 
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THB SAFETY COMMlTTJfiJB. 

The only solution of this problem thus far offered has been the 
safety committee. While details of organization differ, this method 
of securing harmonious action is now very widely in use. Usually 
some one person will be maintained in the chairmanship, and by some 
system of rotation the various operative men have a term of service. 
Several things are thus secured. First, a sense of personal responsi- 
bility which leads to study of the situation and ultimately, in most 
cases, to an entire reversal of attitude. An electrical engineer, now 
a most enthusiastic and efficient chairman of the committee in the 
plant with which he is connected, was formerly in charge of the 
electrical installation of a very large new plant. In this work he was 
associated with the director of safety of the company for which the 
plant was being constructed. The men had some discussion over the 
ideas which the safety man wished incorporated in the new works. 
In the course of the discussion the engineer remarked that the idea 
of a safe steel plant held by the director of safety was " one inclosed 
in a glass case and operated from the outside." At the present time 
this engineer, after experience on the safety committee, is, if anything, 
more radical than the safety man. 

Illustrating the fact that a feeling similar to this is still held by 
more than one, especially among the older sitperintendents, is the 
remark directed to the writer by a certain superintendent. He said: 
" I'll tell you how to make a plant like this safe. Build a high wall 
around and keep the men out.'' Then ho added, "If these chaps 
have their way, that's what it's coming to." It must not be supposed 
that this was a man who had no care for the lives and limbs of his men. 
He was noted for constant acts of personal attention to injured men 
and was regarded with an unusual degree of personal affection, but 
he had been engrossed in the problem of making his mill productive 
and held the acceptance of its dangers as a proper test of manly 
courage. The overcoming of such prejudices and the education of 
the operative man in the possibilities of safety activity is the first 
result of the safety committees. 

The chart here presented is one of a series, one for each department, 
prepared by a director of safety. These charts are kept on the table 
in the room where the superintendents meet. At the end of each 
month when the month's results are entered up the charts are con- 
sidered in detail. This keeps each superintendent alert and informed. 
It has proved a very successful educational device. 

Another method used in a certain plant has features which mako 
it desirable to present. On the basis of the results attained in 1911 
ihe superintendents and director of safety worked out a standar^ 
for 1912 which seemed the best that they could hope to reaoik. Tbi* 
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standard is expressed in per cent per month of the working force to 
which they attempt to reduce the accident rate. These percentages 
were detarmined both for four primary divisions of the plant and for 
the smaller subdivisions. 

This scheme is called a ''cost contest'' and is used in the superin- 
tendents' meetings to indicate from month to month the results of 
safety effort. The statement for the month of May, 1912, is shown 
in the following table exactly in the form presented by the com- 
pany. The table indicates the standard per cent of working force to 
which it is hoped to reduce the accident rate, the working force for 
the month and for the year to date, the number of accidents which 
win exactly correspond to the standard per cent, the actual accidents 
for the month and for the year to date, and in the final colunms 
figures which are intended to express what is termed the "safety 
efficiency." The latter figures are obtained by dividing the " allowa- 
ble" number of accidents by the actual number which happened. It 
may properly be remarked that the standard aimed at was a veiy 
high one, based upon a relatively inactive year. 

COST CONTEST. 
(This statMnant Is reproduced axaetly In the form presented by the oomptny.) 
CONTEST -A." For May, 191S^ 



No. 



1 
3 
S 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 



Depertment. 



No. umin.. 

UppermlUs. 

Steam 

Lower mills. 

B storage; 
2opentaeart&.. 
Bloom mills. 
No. 14miU.. 



Double storage mills. . 



1 open hearth.. 
Polishing mUL. 
3 open hearth.. 
Foondxtas. 



Stand- 
ard. 



1.001 
.933 
.510 

i.oeo 

1.248 
1.197 

.723 
1.197 
1.370 
1.291 
1.594 
1.388 

.421 



Foroe. 



Month. 



251 
718 
191 
483 



211 
559 
249 
143 
138 
869 
182 



1,196 
8,455 

951 
2,824 
1,851 
1,071 
3,750 
1,100 

713 

054 
1,772 

808 
1,400 



Allowable. 



Month. 



8.77 
6.62 
.96 
5.11 
4.40 
3.53 
4.04 
3.98 
L90 
1.65 
6.73 
8.35 
LIS 



17.05 
8L85 

4.91 
34.63 
30.00 
13.83 
19.93 
13.88 

9.77 

8.44 
38.34 
U.31 

6.93 



Aoddent. 



Month. 



8 

10 

9 
7 

4 
4 
4 
8 

19 
5 
4 



Year. 



17 
85 


32 
28 
18 
29 
36 
10 
17 
04 
36 
15 



8afcty_ 
efflkdenoy* 



Month. 



188.50 
66.20 



66.78 
64.14 
63.00 
lOLOO 
74.50 
65.33 



80.10 
45.00 
29.60 



106.69 
9L00 
8L83 
76.97 
73.57 
7L83 
68.60 
53.38 
51.43 
49.66 
44.13 
43.13 
89.53 



CONTSaT ••B.'* 



1 
3 
8 

4 



Rolling mills 

Steelworks 

Power department . . 
Shops and foundries. 



Total. 



L138 

L037 

.390 



.923 



3,234 

1,290 

393 

940 



5,601 



10,593 
6,431 
1,943 
4,715 



37,388 



85.43 

13.38 

L53 

8.53 



6L64 



130.55 

66.60 

7.57 

43.30 



36L50 



85 

18 

1 

24 



80 



140 

113 

14 

83 



376 



73.63 

74.33 

153.00 

35.54 



64.55 



83.67 
59.03 
54.07 
5L07 



66.91 



A second result of the committee system arises from comparing 
safety results with those of neighboring mills. A member of such a 
committee has an official reason for looking into what the man in the 
next mill is doing. In doing this he is given an incentive to look 
^^ the condition of his own premises. The outcome is the gradual 
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diffusion among the operative force of a much better genial plant 
knowledge^ an appreciative understanding of the difficulties, and 
oftentimes the development of important new operative ideas. As 
an element in producing plant solidarity a general superintendent 
may well undertake safety work if there were no other motive. 

A third result of the committee work is to focus upon the safety 
problems the trained intelligence and organizing power which has 
accomplished the remarkable results in production which have been 
attained in the iron and steel industry. 

Thus far in the discussion attention has been directed to plant 
organization. Before discussing the educational work of the safety 
department it is necessary to say something of interplant and inter- 
company committees. 

In 1906 the general solicitor of the United States Steel Corporation 
called together the claim agents of the various subsidiary corpora* 
tions and discussed with them the accident situation indicated by the 
reports reaching the central office. From this gathering was devel* 
oped in 1908 a general safety committee. This committee consists 
of the general solicitor as chairman, the assistant solicitor as vice 
chairman, a secretary in the New York office, and a member repre- 
senting each of several subsidiary companies. This committee 
has been an important factor in the development of the safety 
work in the corporation. It has issued bulletins describing and illus- 
trating the devices which have proved satisfactory in the various 
companies, thus making them available not only for their own plants 
but for others who may wish to use them; it from time to time sends 
inspectors who go over the plants of the different subsidiaries and 
report conditions; at intervals the members of the committee jointly 
or severally make tours of inspection. This is the most comprehen- 
sive scheme of the kind now in operation. 

Of iaterplant committees a good illustration is that maintained by 
the Illinois Steel Co. This company operates five plants in the vicin- 
ity of Chicago. Its committee consists of a chairman from the legal 
department, a secretary from the same department, who has immedi- 
ate charge of the personal-injury cases in which suit is brought, the 
assistant general superintendent of each plant, and the director of 
safety of each plant. This committee holds monthly meetings, when 
all accidents of a serious character are discussed, means of prevention 
suggested, and plans laid for various forms of safety work. All pro- 
posed changes in safety rules are here thoroughly discussed, the pres- 
ence of the operative men assuring that objections to a given rule or 
device from an operative standpoint will not be overlooked. The 
committee has published a volume of standard safety devices which 
has been most serviceable. This committee was among the first to 
require that all drawings for new equipment be made with a view to 
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safety. As a result of the attitude of this and other committees ma- 
chine construction has undergone a great change. Many protective 
devices are being incorporated in the design of machines now being 
manufactured. 

The owner of a small plant is likely to be unaware that the accident 
rate in his plant is as high or higher than that in a large plant. When 
an employer of 500 men has one fatality in a year he is apt to regard 
himself as making a better record than the employer of 5,000 who has 
8. Part of the reputation of the iron and steel industry for high rates 
is due to the fact that it operates in relatively large units and is 
judged by its aggregate rather than by the ratio of accidents to men 
employed, which is the real test. This situation is of importance, 
since as a result of it many small employers tend to excuse themselves 
fiom active effort along safety lines. They say of themselves ''Our 
accidents are very few," but when viewed ia a proper light of rela- 
tion to ntunbers employed they are very many, and the need of 
safety effort is apparent quite as much as iQ the large concerns. The 
safety conmodttee system can be applied to the smallest plant. Its 
fundamental meaning ia the formal directiQg of attention to safety 
problems, and this is as possible for the man who employs a few work- 
men under his own eye as for the huge mill with its many subdivisions. 

EDUCATIOKAL WORK OF SAFETY COMMITTEES. 

The educational value of committee organization upon the super- 
vising men has already been indicated. This body has the problem 
of diffusing knowledge regarding prevention of accidents to those 
immediately in charge of the work and ultimately to the workers 
themselves. A large share of the accidents commonly ascribed to 
carelessness arises from ignorance and imperfect training. To rem- 
edy this is the great problem of the safety committee. One method 
of furnishing instruction is the publication and distribution of formal 
rules, with suitable methods for insuring that they are given definite 
attention. Since a large proportion of the workers in this industry 
do not read English, it has been necessary to issue these rules in 
various foreign tongues, ranging from five to eleven in different com- 
panies whose practice was noted in the course of the investigation. 
Merely to print these regulations and put them in the workers' hands 
has proved of little use, and some of these publications have been pr^ 
pared so much from the standpoint of avoiding liability on the part 
of the company as to be of littl^ real utility. It has been found es- 
sential in the first place to insure^ that foremen are familiar with the 
safety rules. The readiest means of so doing thus far suggested is 
to require each one after a reasonable time to show by examination 
that he has actually studied the rules. In a number of important 
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plants the attainment of a certain grade in this examination is rec- 
ognized by some token, usually a neat button. Gradually this sys- 
tem is being extended to the workmen and a group of men committed 
to the safety idea and informed regarding its principles is being 
built up. One of the successful companies displays constantly the 
phrase *' Safety First." In connection with this form of educatioxuil 
effort the illuminated signs shown in the accompanying illustration 
(plate 1) are being used with good effect. 

Another effective way of reaching the ordinary workman is bj in 
admonition on his pay envelope. He may be unable to read "ICwgJirii^ 
in which language these suggestions are most often printed, but 
thinking it has some relation to his pay he very promptly seeks a 
translation. One company has installed safety bulletins througjiout 
its works. Upon these are placed from week to week clippings frnm 
the papers regarding industrial accidents. Beside these are shown 
the rules of the company applying to similar cases and often a 
picture of the device used to prevent similar occurrences. Since 
these clippings were in English it appeared somewhat doubtful 
whether they were reaching the men who did not read that language. 
Repeated personal observations, however, disclosed frequent groupe 
standing about these boards while an interpreter explained the sig^ 
nificance of the posted matter. 

A second educational method is the extension of the conunittee 
system. It was first attempted by creating departmental or fore- 
men's committees. These are required to devote a certain amount 
of time each month to a searching investigation of their own depart- 
ment or of tlic entire plant, observing unsatisfactory conditions, 
reporting the same to the safety department, and making recom- 
mendations for their improvement. If an accident occurs within a 
de])artmcnt assigned to the committee it proceeds at once to inyes- 
tigate all tlie circumstances, particularly with a view to preventing 
the recurrence. The whole attitude of such an investigation ia 
different from that made under the old conditions when the investi- 
gation was primaril}'- to locate responsibility and particularly to dis- 
close evidence of the workers' negligence. While a safety depart- 
ment may from time to time feel obliged to go into that question, it 
has been found tliat tliese foremen's committees are mainly oon- 
cemed with preventive measures. 

The organization of committees of ordinary workmen may be 
classed as a third educational method. This is a very difficult 
extension of the system. The foreman has by reaching his position 
demonstrated some qualities of intelligence and leadership. For 
the rank and file there is no such ready-made test. It is still too 
soon to judge of the possibilities of these workers' conmuttees. 
Their positive recommendations have not been of great value and 
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they are quite likely to erpend themselves upon trivial details. 
Since, however, the returns in positive suggestion are the least inx* 
portant results to be hoped for from the workmen's committees, they 
deserve a careful and thorough trial. 

The details of one inter-plant safety organization show depart- 
ment committees of foremen and committees of workmen as branches 
of the safety committees of each plant, these plant safety committees 
being in turn branches of a central safety committee. An important 
element here introduced is that the relations of the workmen's 
committees are not with their immediate superiors but with men 
higher up who constitute the plant safety committee. This relation 
does not exist in all plants where the workmen's committees are 
being tried. 

A great factor in the condition of American mills as regards acci- 
dents has been what has been termed the dehumanizing of industry. 
With the development of huge units of production the responsible 
management has been gradually removed from contact with actual 
production. There has been in many cases no common ground for 
workmen and employers. This situation is changing as the princi- 
ple of compensation forces its way into the laws and the principle of 
cooperation takes root in American practice. The significance of the 
safety movement in this connection is that if wisely and thoroughly pro- 
mot^ it unites the entire fabric of an industrial enterprise from top 
to bottom in the pursuit of a desirable end. It introduces a sym- 
pathetic note into relations much strained by the form which Ameri- 
can industrial development has taken. It is no more a cure-all for 
industrial antagonisms than are other suggested remedies, but its 
possibilities go beyond reducing accidents, even beyond saving 
human life. 

The subject of direct safeguarding methods here classified as the 
third division under the safety department is treated in detail in 
Chapter IV. 



CHAPTER IV. 

dubct SAFEGVASDnre xeteods. 

At present this is the most interesting manifestation of the safety 
movement, though it is not of such far-reaching importance as some 
other features. Historicallj it is the oldest form of effort toward 
accident reduction. Individual concerns here anc^ there have en- 
deavored to render their work places more secure. The fact that the 
best of these concerns have found it necessary to spend much thought 
and large sums of money in more recent efforts, in which they have 
really grappled with the situation, is convincing evidence of the de- 
ficiencies of the early efforts. 

Safeguarding can best be presented by following in detail the pro- 
cedure in each department. A general statement of the conditions 
involved in each case is first given, followed by a description of special 
devices and the discussion of specific rules. 

YARD DEPARTMENT. 

Throughout a steel mill the transportation problem is serious. 
Many of the plants began on a small scale in localities unsuited to 
the expansion which has taken place. A frequent result has been a 
tangle of tracks, broad and narrow gauge, with frequent overhead 
cranes of both the ordinary and the gantry type. In many cases 
the tracks of the railroad which serves the plant run in such relation 
to the mills that the avenues for the approach of workmen cross 
them. Viaducts and subways are being provided to remove the 
resulting dangers. 

Once within the yards several general precautions are of impor- 
tance. One superintendent has remarked that ''the foundation of a 
safe plant is a clean plant.'' This applies especially to the yard 
where d6bris being out of the way of mill operations and not posi- 
tively interfering with yard routine is very apt to accumulate. 

Appropriate warning signs at danger points are of much use in the 
yards, and their display in many languages has been found desirable. 
Kegarding these warning signs it may be said in general that they 
should never take the place of a positive removal of the danger. 
Their real significance is probably less in the direct prevention of 
accident than in the educational value and in presenting a constant 
emphasiB upon the attitude of the management* 

1S8 
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Like all railroad yards the tracks of the mill yard present the 
possibility of a man having his foot caught in the frogs. The secure 
blocking of these is a feature of good practice. In the illustration 
(pi. 2) is shown at ''A" a device known as the Ferguson guard. 
These guards are made of i^ii^cl^ plate steel, cut, bent, and secunij 
fastened in place, replacing the wooden blocks formerly used. In 
the same illustration is shown at ''C" a safety gate where the tracb 
cross. 

In the operation of switches the simplest and consequent^ fbe 
most frequent practice is to have the lever actuating the switdi 
operate at right angles to the track. This exposes the switchman, 
especially in icy weather, to the danger of falling across the track as 
he operates the lever. Recent installations have the lever operated 
parallel with the track. 

The noises of a mill yard are so many and confusing that any 
signaling device which produces a sound peculiar in quality or un- 
usual in position has advantages. A bell attached to the front of a 
yard locomotive near the track furnishes an example of a device of 
this kind. The bell may be operated by hand or automatically I7 
steam. 

In plate 3 is shown a turntable to the girder of which is attached 
a circular handrail. This rail revolves with the turntable and pre- 
vents men from walking into the pit at night. 

When a track passes near the comer of a building it may easily 
happen that anyone passing upon the track will do so without 
observing an approaching engine. A barrier extending from the 
comer is used to compel a position from which the track is visible. 

It is sometimes necessary to convey material by hand truck or 
wheelbarrow across a track. Amid the noises of a mill the approach 
of a train might be unheard. A suitable swinging barrier is used to 
permit passage and at the same time induce the worker to take 
notice and avoid danger. Such a device is illustrated in plate 4. 
This gate has springs which make it self-closing. 

Frequently it is desirable to prevent cars from being thrown 
beyond a given point where it is undesirable to place a permaniant 
barrier. The provision of a movable bumping block affords a sati^ 
factory method. Such a block is shown in the illustration (pi. 6) at 
''A." In the same illustration is shown at ''B" an exhaust pipe 
carried high enough to prevent steam from obstmcting the view of 
the track. 

In other cases in which it is wished to shift the obstruction from 
place to place as circiunstances may demand, the ''skidder" is used. 
Plate 6 shows a ''skidder'' with target attachment. This device 
gives the same warning as an ordinary target and also stops mthin 
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4 feet B car moying at the rate of 6 miles an hour. For permanent 
track tenninab a substantial bumping block is necessaiy. 

When cars are standing upon loading tracks injuries haye fre- 
quently arisen from other cars being shunted into them. A signal, 
shown at ''A'' (pi. 7), usable day or night and readily attachable to 
the rail, affords a safeguard. At "B" is shown a ''no clearance^' 
sign, and at ''C a safety handrail. 

In mill yards it frequently happens that broad-gauge and narrow- 
gauge tracks cross. A signal (pi. 8) is used which can be easily 
shifted in such a way as to close the unused track. A red light is 
displayed at night. i 

In yard operations it is often necessary to shift a single car for a 
short distance when no locomotiye is available. This is accom- 
plished by "pinching" ; that is, prying under a wheel with a crowbar. 
Often this bar slips and the user falling catches his hands between 
the bar and the rail. A special form of bar is used to prevent such 
filipping and to provide protection in case it should occur. In plate 
9 is shown the large end of such a bar, with a four-cornered "Rex'' 
steel heel inserted which bites the rail with practically no slip. When 
one comer of this steel becomes worn it is driven out and tiuned so 
that another corner can be used. In plate 10 is shown at "A" a 
steel disk, 5 inches in diameter, attached to the bar in such a manner 
ss to prevent injury to the fingers in case the bar slips or turns and 
the man is thrown forward. 

In many mill-yard operations dumping can are used. When a 
rigid wrench is used in dumping these the weight of the contents may, 
when released, pull the wrench from the worker's hands and cause it 
to revolve and strike him a severe, perhaps a fatal, blow. A jointed 
wrench (pi. 11) is used which makes the operation very much safer. 
This wrench is constructed with a hinge joint. If it is pulled from a 
loan's hands, it flies part way around, the joint opens, and the wrench 
falls off without striking the man. 

It is frequently necessary to carry a track upon a trestle in order to 
t^ach the elevated floor of an open hearth or for some other purpose. 
Not long ago these trestles were constructed with neither rail nor foot- 
^^} so that the men who now and again traversed them in the carry- 
^g out of their duties ran serious risk of falling through or being 
loiocked off. Now they are generally completely planked in and are 
provided with a substantial railing, as is shown in plate 12 at "A." 
In addition to this safeguard the illustration' shows other valuable 
devices about the trestle. At '^B" is an expanded metal shield on 
the standpipe ladder to prevent employees from touching high tension 
electric wires; ''C" is a telltale to warn trainmen of no top clearance 
ti entrance to boiler house; ''D" is a shield to prevent men from 
climbing hi^ tension poles; "E" is a danger sign placed on all such 
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poles; and "F" is a white box around guy wires to prevent men from 
being injured by coming in contact with them at night. 

Often in the northern part of the country cars run and workmen 
are employed near buildings upon which snow and ice accumulati^ 
and are very likely to fall whenever slight thawing occurs. A method 
of guarding against this danger is the use of snow shields, constnictoi 
of J-inch pipe in several strands, placed on the edge of the roof. 

In yard work cranes of various descriptions play an important 
part. The ordinary overhead electric crane whose tracks are most 
frequently carried on the walls of a building may be brought out frrai 
a building on a suitable framework, or may have this supporting 
framework entirely independent of a building. These yard crana 
very frequently carry electric magnets for the transport of pigs, 
billets, blooms, etc. This adaptation of the crane has done away with 
much of the most severe work of handling raw mat'Crial and products. 

Not long ago no adequate means was provided by which cranemen 
could roach the crane cabs. One company illustrates its own progress 
in this j)articular by pictures of a man climbing a column, another 
ascending a vertical ladder, and a third going up a stairway and oom- 
forlablv carrvins; a basket of tools. The vertical iron ladder has been 
found to be satisfactory, especially wlien it stands far enough from the 
wall so that the cranemen can use the space between ladder and waD 
fur his ascent. The cranenien's ladder and platform shown in plate 13 
prevent a man fruni climbing hi^'h enougli to accidentally take hold of 
the power rails and also from being brushed olT tlie ladder by a crane 
cab. The best plants are raj)idly introducing substantial iron stai^ 
wavs wherever thev can be used. 

Xot very long iv^o in ord(»r to inspect or repair a crane the worker 
was oblii^ed to get out as best he could upon the girder, and if he 
loosened any j)art of the machine in his n*pairs there was danger that 
it would fall uj)on those below; in fact, the breakage and fall of parts 
from the crane was a verv common occun*ence. Recent advertise- 
ments of cranes show that nuikers now very generally provide a walk 
along one or both sides of the crane, overhung gears are disappearing, 
and provision is (carefully made to prevent parts from falling. An 
important contribution to this change* has been the elaborate crane 
specifu-ations of the Association of Iron and Steel Electrical Engi- 
neers. In th(» mills a revt^lution Ls going on by adding to the old 
cranes arrangements for the saf(»ty and comfort of the operators and 
othei-s working u])on them. Piatt* I-l shows the provision of railed 
bridge runways to prevent cranemen fnun falling; also of brushes 
in front of truck wheels to warn pei'sons holding on to the rail of the 
approach of the crane. 

The gantry crane is a bridge-like structure, the legs of the bridge 
taking the place of the walls or supporting framework. This con- 
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struction brings the gears for propulsion near the ground and also 
exposes the laborers to the danger of being run over by the wheels 
upon the track. In the illustration (pi. 15) are shown fenders cov- 
ering the wheels at ''A/' driving gears covered at "B," a shield for 
the knuckle joint at ''C so that inspection can be made readily, rail 
grips adjustable by hand at ''D/' rail clamps at ''£" used in case 
of high winds, and concrete retaining wall at "F" to keep coal from 
tracks. 

For the purpose of doing nuscellaneous lifting and shifting in any 
part of the yard reached by tracks the locomotive crane is employed. 
The engine of this crane is so connected by gearing that it can at the 
will of the operator cause the crane to move along the track, raise and 
lower the boom, or swing the boom around. In swinging the boiler 
and engine also revolve. (PL 16.) All these cranes are subject to 
the danger of tipping when power is applied to the hoist ropes. Two 
safeguards have been adopted to reYnedy this difficulty: (1) Upon 
the boom where the operator can see it plainly is an indicator (" A'O 
showing what loads are permissible in different positions of the boom, 
the iron plate at "B" showing the capacity of the crane with hook 
at various radii; (2) a U tube containing mercury is placed near the 
base of the boom and so adjusted that when tipping begins an 
electric contact is made and an alarm is rung. Since several deaths 
have occurred from the upsetting of these cranes these precautions are 
amply justified. At "C is shown a structural extension to the 
frame which allows the use of an automatic coupler, operated by a 
lever at "D," by which the crane can be coupled to a car without 
danger. The triangular spaces at "E" are filled so as to prevent a 
man from being caught by revolving overhanging end of crane. 
"F'^ is an automatic fender. 

This machine illustrates the fact that a given danger may exist for 
a long time without any one becoming aware of it. The picture 
shows that the boiler in swinging around passes very close to the bed 
of the car, the boiler and the edge of the car thus having the relation 
to each other of the blades of a pair of scissors. Clearly anyone 
caught in this angle would suffer severe, probably fatal, injury. 

Cranes of this type had been in use for many years with no recorded 
accidents of this kind. Then, within a month, one company had 
thi-ee accidents, two severe and one fatal. The fatal case was that 
of the master mechanic of the plant who was investigating the acci- 
dent to the workmen. He had just remarked upon the apparent 
impossibility of being caught when he himself was crushed fatally. 
These two accidents and the fact that at another plant similar injury 
had occurred led to immediate study. In these cases the crane 
was standing on the track lifting and moving material. Two devices 
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won* (io>iiriie«i wliirli woulii prevent an>T)ne fr<»m gettiri^ ;!.:•» 
xho <l:miror«)us i)la('o. '\Mien the crane was to be moved frcu 
lAiuo to jilace, the devices folded up snugly apamst the '=;i'ie ": !:.e 
vv.r nut of the way in passing objects alongside the travk. Wir. 
thc^e ilevices installed and orders issued that in no case shouM li.e 
cnMu*-^ he useil without adjusting them, the safety men felt that :::•» 
d;:r.i:(*r wa< cared fur. Some months later a crane was or«!en^.i :• 
-liiit I'roni OTIC jiart of the yard to another. The switchman va-e! 
oil alirad t«» adjust a switch. A-* the operator foilowe<l he iv.i.!/i-l 
til-.: in tlic nt*w po>ition the boom should be in the opposite diro«;ti":,. 
lb" ]H*n«*cc«lcd to swing the b.<iom. In this motion his i>«i>itii.:i 
ii:jt';r;illy brcanic <uc\\ that he could not see the switchman. Appar- 
ciitly tiu' latter. a> tlic crane came opposite him, did not notice that 
t!.»' I'otiin wa< bcinir swung and stepped on the comer of the car to 
riilr. a- lie had <In!i(« <afolv manv times before. Immediatelv he was 
ca'iiri.t Mild kilhvl. Tlic device provided for prevention was useless. 
ii»'-i.r!ir..i a^ it wa< for a ditTercnt condition. 

Tin' outifunc oi tliis la<t accident was to have the boilers of all the 
(*r:.'ir- --•> rliap.Lrcjl a< to give a clearance of 14 inches between boiler 
and r.ir IumI. Surh an incident emphasizes the vigilance with wliiih 
ri«!;.ii-io!i< inu-t be watched if reasonable safetv is ultimately to ^'e 

Til i< t'jjr the diliiculiies discu-^^cd in yard practice have been tii«""* 
<'.»'r.:r.nn to all l:irjc indu>trial nlaiits. although the conditions in the 
sir '1 :\\\\U iwr. on arcount of the quantity and character of the 
iu:.:eri:.l m 1m' iMnvo.j. nmrc scn«nis than elsewhere. In addition to 
tl.i-e «:ii!'.(-il! ■.«•-. \hc iraii>p<»rt of molten and hot metal presents 

j»r««:-.«»;:i< ot" i!< t*\\ I». 

I 'I !\\.» |>:::':i«':!::r^ liic p.iolt(.»n-inctal cars are being much improved. 
l-'orr c;l\ li.ex wnr muplcd l»v tlic link and pin method, exposing 
tiie >\\ i:. ill'.:.'. i«« \\'a' "ianiriM* of tliat method with the occasional 
aiMi'i! b.a.":in! f. - -:.l;i-:i oi liot metal. The couplings are now 
ali:.o-t ui'ifonMiv «•! tiic »l:iniu\v ty]>c of automatic coupling used by 
the niiiii'.Mii^. T-'e-e are I'retiuer.tly supplemented by chains which 
tor.ie inn j'l.:\ if :\u' etiupliiiiT breaks. The second particular is an 1 
iir.provrt! '.nii'.p.ion .-irranL'euient. Tliis largely removes danger of '. 
ti;»;M:i'.* mi: r\ P»i;!hii:'i: e:ir\e< 'vj»l. IT-. The handling of these ladles 
^\he!i iroimr to the IV'^^euier ami open hearth will be treated in tb&t 
eonn(Niio!i. 

On «iihler laiUe eaiv tlie Janney coupling is used or a special type j 
in wliiili the ]mu e«unes up from below and is actuated by a lever, a? 1 
sht»\\ii in |>late IS at " B." Tlie hulles are often provided with 
reenforeuiir bands, slunvn at •*A." Since serious accidents have 
oi'currcd fn>m the ovci-scttitig of these cai-s they are in some cases 
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provided with special blocking arrangements or are cast with a 
specially heavy bottom (pi. 19) which tends to keep the ladle upright. 

The various small cars used in transporting slabs (pi. 20) or for 
the transport of ingots and molds^ usually called mold cars, are 
regarded by many as impossible to couple except by the ordinary 
link and pin method. The chief point made against automatic 
coupling for mold cars has been that the molten steel is liable to fall 
upon them and upon cooling effectually prevent proper action, but 
in a number of plants the form of coupling in which, the pin enters 
the coupling box from below has been in successful use. In plate 21 
a mold car appears with a coupling of this kind at *'C." The method 
of operating this particular coupling is such that the objection stated 
above might apply, but careful observation did not disclose any 
cases in which operation was seriously impaired. In this illustration 
is further shown at **A" the ''dope" pit for oiling the narrow-gauge 
e(]uipment and handrails at ''B" to prevent men from walking into 
tbo pit at night. 

An incidental yard danger arises in connection with what are 
called ** drops" or ''skull crackers." The "skulls" of cooled metal 
which form within the ladles have to be pried out at intervals. In 
order to remelt these and save the metal they must be broken in 
pieces. Some forms of scrap also have to be broken for use. This 
Ls accomplished by raising an iron ball, weighing up to 3 tons or more, 
aud allowing it to fall upon the material which it is desired to break. 
It will readily be seen that fragments may be projected with much 
^iolence from this process. When it was conducted in the open the 
Workmen in attendance and those at considerable distance were 
endangered. The first step was to erect barricades, but in some 
iiiills the space is now entirely inclosed, as shown in plate 22. 

BOILER HOUSE AND ENGINE ROOMS. 

The mills use enormous amounts of power. Since the manufacture 
of coke and the operation of blast furnaces is a feature of so many 
plants quantities of gas are available for heating and power genera- 
tion. Until a comparatively recent period much of this gas was 
Wasted, particularly in the process by which most of the coke was 
nuule. In fact, the great demand for coke causes the old wasteful 
methods to be continued. The presence of the gas as a source of power 
has been a factor of the large use in industry of the gas engine. This 
relatively direct application of the energy is a very great economy. 

With this development, which has lessened or removed a number 
of dangers, a new one has been introduced. This is particularly true 
whore the gas from blast furnaces is used. This gas consists very 
largely of carbon monoxide; which is a dangerous poison since it has 
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L .' • dor cr other cLaracteristic by which its presence may be detectaL 
F'Ttunstrlv other gases which hare some waning odor aro usuaii; 
r:'\> i w::h ::. Suxl. rather frequent cases of fatal asphyxia kve 
• irr-ri :-':h in conr.rotion with gas washers and gaa-engine houstib. 
(V.r^: :1 ver.::.a::?r. and sirict requirement that workmen do not 
\>.: iirj: r u? loci^litic^ without having some one on gaard are the 

I:. 'r-:L^ ri^ nrei with ^as from blast furnaces the cleaning of boilen 
:t\ z; s : .ir.iv ilirly dsr.^erous, since leakage from boflers still in 
fcv!. '. : :h -o :r. :^r>:o<5 of cleaning may sometimes occur. The 
i:.>. :. ..- .L..ri.:>:r •:: :h- ^iis may be illustrated by the following: 
h\ ;. !.-r^-: h. riz r.:al •. vtrhend sras main flue dust accumulated frcim 
:.::.. : :.n:r r.r. : re: iiri- i rt-zi-.va]. The plan had been to shut off 
iL ::::.::. :r. n: :'.:•. firi-r-co, cpen the manholes and other openings, 
i:. : ...:.r v/::ty. :':... ^,> Lii disappeared, to send in a gang of men 
Xk >.. :: :iiv . >:. On the occasion imder consideration tlie ' 4 

i> ... :..:..:. ::> h-i irvn ob'served. the foreman had pafc^d -a 
i'..r J.. :... • .• : : ": v - :ro that the condition was satisfacton'. and 
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such cases, or a wire may be inserted in the glass to act as a conductor 
of the sudden heat and prevent the glass from breaking and flying. 

Where several boilers are operated in a battery, it has happened 
that a repairer or cleaner within the boiler has been scalded by the 
opening of a valve, permitting steam to enter from another boiler. 
To avoid this, both inlet and outlet valves may be securely locked 
by some such device as that shown in the illustration (pi. 24). 
Since this can be unlocked and the valve set free only by the man 
who is working in the boiler, his safety is placed in his own hands. 
The numbering of the boiler and each of its valves, as shown, is an 
important precaution, since workers have been known to lock the 
valve on one boiler and then enter another. This numbering tends 
to prevent such a mistake. 

The most dangerous work about an engine is that of the oiler and 
wiper. Modem engines are so nearly automatic in their ordinary 
operations that an engineer runs little risk. He must be skillful and 
watchful to do the necessary thing in emergency, and his compensa- 
tion is a measure of knowledge rather than of labor. His assistant, 
the oiler, must, however, approach rapidly moving parts and con- 
stantly take some risk in the ordinary round of his duty. The illus- 
tration (pi. 25) shows an engine which as received from the makers 
required considerable climbing in dangerous nearness to the moving 
parts. The provision of convenient and adequate means of approach 
by the platform and stairway, at "A," and the ladder, at "B," to 
reach the valves nearly removes the danger. 

In this matter, as in the design of machines, a great change is 
occurring amiong the manufacturers. This is partly due to neces- 
sity arising from the size of the machines, which are, on this accounti 
inaccessible without special means, but largely the improvement 
comes in response to an insistent demand for safety in operation. 

A veiy common danger of the engine room comes from failure to 
fence flywheels. Plate 26 shows a fencing admirable, but not quite 
adequate. The fencing shown is about 4 feet high. The best prac- 
tice now requires a height of 5 feet, or, if less, that the fencing be at 
least 18 inches from the wheel. 

In the type of engines now much used the piston rod is carried 
through the end of the cylinder in order to insure steadiness of oper^ 
ation. This exposed rod, moving, as it often does, with consider- 
able rapidity, is decidedly dangerous. The illustrations (pis. 27 and 
28) show how this condition is remedied by the use of a shield. 

In the direct driving of a dynamo from either a steam or gas engine 
the huge crank and shaft present an opportunity for serious injury* 
The complete indosure of the moving parts is the effective safeguard 
used. 
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In the repair of engines, csi)ocially of the huge blowing engines of 
the blast furnaces, it is sometimes necessarj' to enter the cylin<lcTs. 
A number of cases are on record where a flywheel slightly heavier on 
one side than on the other and not securely fastened has been jarre<l 
into motion by the work within the cylinder, causing the unfortu- 
nate worker to be crushed. A notice like the following has been used 
in a number of plants: 

NOTICE. 

All persons are positively forbidden to enter an air or steam cyl- 
inder of any engine until flywheel or crossheads have been securelv 
blocked, to prevent possibility of engine turning over. See that a 
danger tag is placed on the throttle valve or any other valve the 
opening of which would admit steam to the cylinders. 

It is always possible that from any of several causes, such as ac<;i- 
dcnt to the governor, an engine may be forced beyond its normal 
speed. This may cause serious injury to both men and machines. 
The engine may wreck itself and in doing so cause injury or loss of 
life. An effective preventive of such occurrence is a speed limit. In 
the type shown in t)late 29 the spring band attached to and sur- 
rounding the shaft is so adjusted that at normal speed it clears the 
contact maker; but whenever speed rises above a certain limit, the 
band yields to the centrifugal force and closes the circuit. This at 
once operates an engine stop, which in turn acts upon a quick-closing 
valve, stopping the engine. 

Very often the stoppage of the source of power would avert an 
accident or render it less serious. The most readily adapted plan is 
an electrically oj)erate(l engine stop. Push buttons conveniently 
located or cords hanging near the machines may be used either to 
make or break a circuit and bring either motor or engine to a stand- 
still. The engine stop, shown in plate 30, is an open-circuit arrange- 
ment, th(» electromagnet becoming active when the current is turned 
on. ''A*' shows the engine stop when the valve is open and "B" 
when the valve is closed.* 

The closed-circuit method of accomplishing the same result has one 
vcrv' docidod advantage. In this the constantly flowing electricity 
holds the throttle open. Upon breaking the flow, or even weakening 
it to any considerable degree, the throttle closes. It will be at once 
apf)arent that such a device is self-testing. Wliile the current isi^^ 
action the engine runs. With the open-circuit form there is a degree 
of risk that at the critical moment the current may not be active 
and the mechanism fail to work. 



1 Since this was written thia speed limit and engine stop have been combined aad much impitr^ " 
design and operation. 
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ORE DOCKS, BRIDGBS, AND COmTEYORS. 

The scope of this report has not extended to mines and transporta^ 
tion of ore. It begins with the arrival of the ore at the dock or railway 
siding. From ore boat to shore the shift is made by means of ore 
unloaders of different patterns. The dangers of these machines are 
mostly related to four situations: The operator who handles the 
electric controllers suffers an occasional bum from a flash or short 
circuit; the oiler, who climbs about the beams, may become entangled; 
the repair man or rigger has a risk; and the shoveler in the vessel's 
hold may be struck by the descending grab, which takes up tons of 
ore at a time, or falling lumps may bruise and batter him. 

Since the electrical dangers are the same everywhere, they will be 
discussed further on in a general consideration of the applications of 
the electric current. 

The illustration (pi. 31) shows the sloping hoistway by which the 
ore is carried up the harbor bank and dropped over into the bin or 
trough behind the concrete wall. A plate guard (''A") under the 
way prevents the slack cable from striking persons passing beneath 
and also the falling of material to the passage below, a railed walk 
C'B") affords safe access of the oiler to the machinery, and a stout 
barricade C'C") secures a passing worker from falling down the bank. 

The unloaders move upon tracks parallel to the harbor bank and 
present the same dangers that have been already described in dis- 
cussing gantry cranes. The illustration (pi. 32) shows at "A*' the 
cast-iron fender provided on front truck wheels. 

The ore bridge resembles both in form and operation a gigantic 
gantry crane. The trough of solid masonry, or more frequently of 
concrete, which parallels the harbor bank or the railway, has already 
been considered. When the ore arrives by rail, it is very often put 
into the receiving trough by car dumpers, which pick up a car of coal 
or ore as a cup might be lifted and pour its contents into the bin. 
More often, perhaps, the cars are provided with bottoms which open 
to discharge the contents. The material thus accumulated in a long 
and narrow mound in the receiving trough is removed by a grab 
bucket. This is lowered into the trough, grasps some tons of ore, and 
is then lifted and carried at right angles to the trough. The load may 
be dropped either upon the stock pile or carried completely over it 
and placed in transfer cars upon the stock trestles. The dangers of 
this apparatus, somewhat augmented by its greater size, are similar to 
those pointed out for unloaders. The safeguards are the same. 
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BLAST FURlf ACES. 
BILATION OF SATBTT FBOBLXMS TO OPXBATION. 

It became evident very early in this study that in the blast furnaces 
a problem was presented quite different from that of any other branch 
of the industry. Safe operation involved some fundamental con- 
siderations of method not yet fully settled by furnace men. 

It was also clearly noticeable that the solution of operative prob- 
lems with reference to production would also solve the safety problem. 
The difficulties which render production uncertain also underlie the 
dangers. In other departments of the industry much can be done by 
protective devices; in the blast furnaces comparatively little. 

It is manifestly impossible in a report like this, intended to be 
descriptive and suggestive rather than technical, to give an adequate 
discussion of this sort of a problem. The attempt to present its 
salient features is justified, however, by the fact that the investigation 
has assembled much not on record elsewhere, and by the further 
fact that the viewpoint is new. The effort to increase production 
has been even more conspicuous with furnace men than with others. 
The admitted dangers of the occupation, and the apparent impos- 
sibhty of lessening them materially, have also delayed study from 
the safety standpoint. 

In the study of industrial accidents the discovery has often been made 
that a problem of production had been given long and careful atten- 
tion with no satisfying result, but finally in the effort to provide safe- 
guards the desired productive result has been incidentally attained. 
The point on which success turns may become apparent only when 
the question is approached from a new direction. This will be true 
in a va^t number of industrial conditions. Aside from the direct 
value in prevention of injury and safeguarding human life, the safety 
problem deserves earnest study, for out of its solution may grow 
some far-reaching and important operative gains. 

The blast-furnace man's difTiculties begin with his raw material. 
As the discussion proceeds it will become evident why variations in th© 
quahty of these is a matter to which he must give earnest heed. 

THE MODSBN FUBNACE. 

A modem furnace may be regarded as made up of three primarf 
elements: (1) The blowing engines, (2) the stoves, and (3) the furnace 
proper. Historically the last of these is first, the others having been 
added in the course of development. The early stacks were very 
simple towers of masonry into which ore, limestone, and charcoal 
were dumped. 

The illustration (pi. 33) affords a view of two of these primary 
elements^ the stoves on the left and the stack or furnace proper in 
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a time varying according to the practice of Uie particular superia- 
tendent the tuyeres are put in place and a blast of heated air turned 
in. As the consumption of the original fuel occurs the coke intro- 
duced at" the top conies down to tlie level of the tuyeres. The burn- 
ing of tlie coke gives rise to a quantity of carbon-monoxide gas, while 
the heating of the lime expels carbon dioxide, leaving lima The 
carbon dioxide tlius formed unites witli a further quantity of carboD, 
becoming monoxide. These gases with free carbon react upon tiie 
iron ore, which is an oxide, robbing it of its oxygen and reducing it 
to a metallic state. As this metallic iron descends to the level of 
the tuyeres it enters the "zone of fusion" and melts. As the melting 
proceeds a now chemical reaction occurs between the iron and the 
also fused flux. The slag resulting from the fusion of the flux and 
its chemical union witli other substances, being lighter than the iron, 
floats on top of the molten mass, gradually accumulating in the hearth. 
It is drawn off tlirough an opening, the cinder notch, at intervals 
more frequent than the tapping of the liquid iron. While these 
physical and chemical changes are going on, material is steadily 
charged from the top, keeping the level of the stock in the furnace 
constant. 

Thus summarily are indicated the steps of a process wliich, once 
started, should continue with no interruption for months or, it may be, 
vears. 

This process had become quite standardized in apparatus and method 
and was proceeding in a manner which would now be considered 
absurdly slow when two factors intruded, destined to work a revolu- 
tion in nearly every particular. These factors were tlie introduction 
of the Mcsaba ores from Minnesota and the development of a tre- 
mendous demand for iron and steel products. 

HANDLING THE SAW MATERIALS. 

The above description makes evident that the gases generated iD 
the process must pass through tlie overlying mass and so escape. 
With all ores hitherto used the ore consisted of granules or massed 
of some size. These when mixed carefully with the flux and fuel 
constituted a porous mass through which the gases would pass freely 
under rather moderate pressures. The ores of Europe are nearly 
all of this character, as are those of the Birmingham region and the 
iiiij)orted ores of Cuba used in many eastern furnaces. The Mesabi 
ore is earthy and powders up so readily that it opposes a serious 
barrier to the passage of the blast. In the early experiments with 
this ore the natural recourse was to higher blast pressures. Thi» 
succeeded in so far that tlie blast got tlirough, but trouble went with 
it. Instead of passing through uniformly the blast was likely tofone 
some special channel, perhaps seriously injuring the lining in that 
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the center. Into the stacks are emptied by various means, discussed 
elsewhere, the carefully proportioned quantities of fuel (usually coke), 
the chemical flux (conunonly limestone), and the ore. 

A section of a furnace discloses three portions, a cylindrical hearth 
at the bottom, above this an inverted truncated cone called the 
bosh, and above this an upright truncated cone, the stack. The outer 
wall of these portions is heavy metal, within which is a lining of 
refractory matmal varying from 9 inches to 6 feet in thickness. 

The shape of the stack permits the free downward passage of the 
materials. As they reach the bosh fusion takes place, the bulk 
decreases, and the diameter is decreased accordingly. The cylin- 
drical hearth at the bottom serves as a reservoir for the molten metal 
in the internals between its removal or tapping. 

Around the furnace, near the point where the truncated cones join, 
is a large pipe, the bustle pipe. Into this is delivered air, forced by 
the blowing engine through one of the stoves. From the bustle 
pipes extend down other smaller pipes which at the height of an ordi- 
nary man turn inward through the wall of the bosh. To these pipes, 
in whole or in part, the name tuyeres is applied. 

As thus described the furnace will appear to be a rather simple 
piece of apparatus, as indeed it is. The complication arises in the 
materials put in and in the behavior of the huge retort in operation. 

The thing undertaken on this immense scale is a very delicate 
and exact chemical reaction, to which physical conditions of heat must 
be applied with the utmost precision. No one having the least 
knowledge of the difficulties encountered in the exact control of labo- 
ratory processes on a small scale and with easily manipulated instru- 
ments of precision will wonder that this combined physical and 
chemical problem on an enormous scale gives a great deal of trouble. 

In connection with plate 33 attention is called to the steel plates 
covering the bottom of the skip way at *'B" to prevent material from 
falling on workmen below, and to the provision of platform, toe 
boards, and railings to protect employees at furnace top "C." At 
"A*' is shown the position of the explosion valves designed to guard 
against danger from flame when the furnace "slips" (see p. 203) and 
to prevent material from being thrown out of the furnace upon the 
employees. These valves are so arranged that the material will 
drop back into the furnace. 

BLOwma IN. 

To operate a furnace, it is first "blown in," as furnace men say. 
A quantity of fuel in the hearth is ignited and allowed to bum by 
natural draft through the openings near the bottom. When the 
scaffold which has been used to uphold a portion of the fuel is con- 
sumed and falls, the introduction of material at the top begins. At 
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upon signal of the man in charge, the ''eager/' are lifted to the top of 
the hoistway. Structures vary, but as this type of furnace is old 
it is often the case that the platform at which the buggies arrive and 
the runway by which the top of the furnaces is reached are entirely 
uncovered and the workers there are exposed to the elements. 

The size of the top filling gang varies, six being as few as can handle 
an ordinary furnace, while under extraordinary circumstances as 
many as 30 have been on the furnace top. The top fillers, under the 
direction of a foreman, wheel the barrows across the runwav from 
hoist to furnace top. There they dump the contents into the hopper 
around the circumference of the bell by which the top is closed. 
There are in operation probably a few furnaces of a still older type, 
in wliich the top is entirely open and from which a constant flame 
arises. These are run with very low pressure, and while the operation 
of filling has a picturesquely dangerous appearance, it is probably 
less hazardous than in the furnaces under consideration. 

The bell mentioned above is of iron, of the shape suggested by its 
name. It is so counterweighted that it closes the top of the furnace. 
When a complete circle of stock has been placed upon it, the bell is 
lowered and the stock sUps from its edge into the furnace. Wlien 
this is done the escaping gases often take fire, and for an instant a 
flaring torch waves from the furnace top. With the most accurate 
possible fitting of the bell constant leakage of gas occurs — the deadly 
carbon monoxide. The extreme case mentioned above, when 30 men 
were on the furnace, serves to illustrate the possibilities. The bell 
had become overheated and was leaking. The wind was in such 
direction as to blow the escaping gas toward the hoist. Because of 
this and the fact that the men could stand but the briefest exposure, 
the force had been increased from 6 to 30. Men were from time to 
time being overcome and dragged away unconscious. These were 
sent down in the hoist and new men came up. Finally, one man was 
suddenly overcome as he wheeled his barrow to the bell. He fell into 
the hopper against the bell and was severely burned before he could 
be rescued. From the combined effect of the bums and the poisonous 
gas he died. In his rescue the foreman and several of his fellow 
workers became unconscious. The effort to keep the furnace 
running was abandoned. An even more striking instance of danger 
is that of a furnace where a sudden outburst of flame so badly burned 
the 12 workers on the furnace top that all were either instantly 
killed or died later. 

It must be kept in mind in this discussion that these cases of sud- 
den death are exceptional. They are presented to show clearly the 
dangers to which, at rare intervals, this occupation is subject. They 
do not in themseiv^es prove the highly hazardous character of the 
business since they might be so infrequent and other conditions so 
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this is a most dclicatoly poised cliomical and pliysical situation, in 
\vlii('li a relatively sli^lit distiirbanco may combine with other 
chanf^es to produce ultimate results of a highly disastrous character 
both upon production and upon safety. The ideal of tlic furnace 
man is perfect unifonnitj- and regjularity of operation. \Mien tlnse 
are attained he will produce with both ecc^iomy and safety. The 
ideal of his raw material w^ould be spheres of imiform density. As 
it is impossible to secure material of this kind, he must ap}>roximat« 
it as closely as j ossible and correct so far as he can the behavior of 
the material in its necessarily imperfect condition. 

The methods of correction have been many and can not be detailed 
here. A few illustrative ca^^^es are cited. In the first the skip is i 
cylindrical bucket with a bell bottom essentially like the furnace 
bells. This bucket is carried on the car to the bin. As the stock 
drops in the bucket it Ls revolved at a suitable rate, which neutraliztt 
the tendency to sortin^ic. The bucket is then carried to the foot of i 
the skipway, hoisted, and dumped into the hopper through the beH 
bottom. The shape of the bucket and its position at this time , 
minimize the sorting eiTect of this transfer. This method takes out 
practically three of the five sortings and much modifies the fourth. 

Another method is by revolution of the top, by which the stock is 
dumped in successive portions of the circumference and so produces 
uniformity. A third method was the result of much experiment 
A full-sized skip car, hopper, and bells were constructed. The area 
into which tlie stock fell w^as (iivided into quadrants. The load was 
then dum})ed many times with the car in various positions, ohanges 
also boin^ made in the shape of the hopper and of the bells. After 
each duni]) tlie material in each quadrant was sifted and the amounts 
of fine ami coarse material determined by weighing. By proloiiged 
ex])criment the best point for dumping and the best shape for the 
ho])per and other parts were finally ascertained. The fourth device 
n<)t(Ml was an arrangement within the furnace which could be so 
adjusted that the material falling from the bell could be deflected 
differently from time to time and proper distribution secured. 

The aim of this discussion is to emphasize the importance of the 
object sought to be obtained and the painstaking ingenuity expended 
uj)on it. These mechanical methods have now reached a point 
where it seems })ossible with them to attain the results possible with 
hand fdling, together with im])ortant economies in operation and 
great incrcjtse in safety. 

With the problem of mechanical stocking some incidental 
safety precautions are associated. The importance of providing safe 
and adequate means of approach to the working parts has been men- 
tioned. The illustration (pi. 36) shows a skipway ("A'') with steel 
plates placed underneath to prevent fall of stock on persons below, 
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and with attached stairway at "B." It also shows railings and 
housings. The latter were largely introduced a few years ago to afford 
refuge against the ejected stock which fell at frequent intervals. 
Recently the valve mentioned on page 201 has been perfected, which, 
while giving the needed escape for gases, effectually prevents solid 
matter of any size from escaping. One large company has found 
that the expense of clearing up the yard in the vicinity of the fur- 
nace has been lessened nearly $1,000 a month by the use of this 
device. 

The strain upon the furnace stack of the hoistway and its traveling 
skips is considerable. At first the added strength of the furnace was 
considered enough to withstand this strain, but it has been found 
that such strains in time contribute to irregular action, which may 
involve the necessity of providing independent supports for the 
skipways. There is a tendency to make all the parts of furnace tops 
of greater strength and to provide with more exact care against 
displacements. 

The great change in tops arose from the difficulties attending the 
early use of Mesaba ore. In the form in use prior to that time the 
top usually consisted of plates placed horizontally and not very 
securely fastened. The explosions already mentioned would disrupt 
such a top at frequent intervals. The shape of th6 top was changed 
and in some cases the relief vaivo was placed upon the dust catcher, 
the size of the down comers and the dust catcher together with the 
strength of the top being relied upon to care for the cases of explosion. 
In recent years the strength factor in furnaces has been greatly 
increased, with a marked diminution of accidents. For a time the 
increase in size and blast pressure and other features of "American 
practice" went beyond the strength of construction. This condition 
has now been quite generally corrected. 

It is necessary, before attempting to discuss other features of blast 
furnace practice in their relations to safety, to make some further 
statements regarding the engines and the stoves. 

THE BLOWma ENQINES. . 

The blowing engines are huge air pumps actuated by steam or gas. 
The steam blowing engine is nearly always an immense vertical 
affair, a form of construction enabling a large number of units to be 
housed on a small area. The gas engines thus far are horizontal 
acting and require large space. The safe operation of such engines 
presents no peculiar features. Accessibility to the oiler and the 
covering of moving parts already discussed apply to these special 
engines. There is, however, one hazard peculiar to them which is 
illustrated by the following: In the operation of a certain furnace 
it became necessaiy to cut down the blast. The engines w^ere slacked 



212 LABOR CONDITIONS IN IBON AND STEEL INDUSTRY. 

up, but not entirely stopped. In a manner not perfectly umleTstooi 
gas from the furnace found its way back into the air cylinders, anJ an 
explosive mixture was formed which was ignited in some unaccount- 
able way, the resulting explosion completely wrecking the engine, \ 
killing two men and injurmg others. The outcome of this disaster 
was tlie invention of two valves, one for the hot blast pipe and one 
for the col 1 blast, which remain open while pressure is on, but im- 
mediately close when it materially lessens. They can be adjusted 
to close at any desired diminution of pressure, and seem to be aa 
elTectual preventive of the passage of gas backward from the furnace 
to the engine. 

To understand the possible occurrence of such an explosion as that 
mentioned above, some further statements regarding the connectiona 
of the engines with stoves and furnace are necessary. The mala 
from the engines divides into branches going to each stove. After 
traversing the stove and becoming heated the air passes into a pipo 
called the hot blast which connects with the bustle pipe on the fur- 
nace. Besides the pipes from the engines to the stoves, there is a 
pipe directly connected with the furnace called the cold blast. When 
it is desirable to lower the furnace temperature, air is taken from the 
en^ijines through the cold blast. Under ordinary conditions the cold 
blast is closed by means of a valve. Up to the time of this explosion 
tills valve had been hand operated on all furnaces. It seems prob- 
able that at the time of the explosion it was imperfectly closed and 
that gas made its way back through it to tlie blowing cylinders. It 
is difficult to understand how this could happen since apparently the 
engines were in motion, and so a current of air should have been 
passing toward the furnace. It is also not easy to understand how. 
even if an explosive mixture were formed in the engine cylinders it 
could be ignited. Since the apparently impossible happened in this 
case, adequate precaution is necessary in spite of the fact that th^ 
exact combination of circumstances producing danger would be verJ 
unlikely of repetition. 

THE STOVES. 

Tlie general appearance of the stoves is shown in plate 33. In tt»® 
earliest form of these combustion took place around iron pipe^'* 
within which the circulating air was warmed. Now the nearly uix*' 
versal practice is to build the interior of refractory bricks, laid in »-^ 
open pattern, called the checkerwork. Through these the gas^^ 
from the furnace circulate as they bum. The bricks are thus brougb ^ 
to a high temperature. This heating is taking place in three stove^r 
while through a fourth air passing from the engines is heated by th^ 
incandescent bricks and Uien goes to the furnace. The general 
practice in America is to have four stoves, so that eacli stove is 
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heating "on gas," to use the furnace man's term, for three hours and 
then for one hour delivers the heat to the furnace. In their operation 
the most pronounced danger arises in connection with cleaning. 
For this purpose it is necessary to enter the stoves and numerous 
accidents are on record from suffocating gas, falling bricks, and the 
accidental turning on of burning gas while men were in the stove. 

Some German furnaces have adopted a fifth stove, which can be 
cleaned independently of the regular activity of the normal number. 
The precaution > possible under present conditions are these : Guarding 
against gas by very thorough ventilation of the stove before cleaning 
operations begin; operation from the top until all loose bricks have 
j)resumably been detached and have fallen; and the secure locking 
of gas valves so that they can not be inadvertently thrown into place. 
Of more importance than these, however, is the growing practice 
of washing the gas. As the "raw" gases com ^ from the furnace top 
they are heavily laden with dust of coke, ore, and lime. For the 
removal of the coarser portion of this dust the dust catcher, shown 
at *'A" in plate 37, has long been in use. The catcher is in effect a 
great enlargement of the gas pipes, called "downcomers," shown at 
"B," which convey the gas from the top of the furnace. The older 
furnaces have but a single outlet, which tends to favor the passage 
of the gases toward the side from which the "downcomer" leads. In 
jiroscnt practice three or four outlets are provided at the top of the 
furnace. This increased number of outlets distributed equally about 
tile furnace top contributes to the uniform passage of gases through 
the burden. 

L])()n entering the dust catcher the sudden increase in diameter 
H] ich reduces the velocity of the moving current and at once a very 
i J'ls'e ))art of the dust falls. The bottom of the catcher is an inverted 
" ne-shaped hopper. By means of a door the accumulated dust is 
^t intervals discharged into cars placed beneath. Since the dust is 
f'd hot it presents serious dangers to those whose duty it is to handle 
• Formerly it was dumped into the cars and then quenched with 
•• stream from a hose. This was unsatisfactory, because often below 
tlie surface the material was stiU of a dangerous temperature. In 
'lie moving and unloading of the cars serious bums were, and still 
^^^\ much too frequent. The sprinkling arrangement shown in 
I'luto 38 insures that the dust will be in a safe condition to handle. 

After passing the catcher the gas is still loaded with a fine dust. 
The gas can be used in tins condition to fire boilers and in the stoves, 
i"it this use of partially cleaned gas entails very serious labor in 
^'^'siiung and subjects the apparatus to an erosive action which may 
^' quite destructive. Such gas can not be used in gas engines. 
^h<^ growing use of this form of prime mover, so economical in its 
pr^jcluction of power and so appropriate where such quantities of gas 
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are avaUable, has led to the extensive use of gas washers. These are 
of various patterns not necessary to describe but all acting upon the 
principle of mixing the gas with water, which grasps the solid particles. 
From the washer two streams proceed, a stream of dean gas suitable 
for any use and a stream of dust-laden water which is led into set- 
tling tanks, from which the accumulated waste is removed. 

While perhaps gas washing would not have been undertaken for 
furnace stoves and boilers, it was a simple matter when providing for 
engines to care for the entire product. The economieB and advan- 
tages incident to the application of washed gas to stoves have proved 
so great that it is a fairly open question whether it would not be a 
justifiable modification on this account alone. The use of washed 
gas does away almost entirely with the troublesome and dangerous 
process of stove cleaning. Whereas with raw gas a stove must be 
cleaned at least once a month, with the washed material it is not 
necessary under three or four months. More important than this, 
however, is a very great increase in possible efficiency. This incnased 
efficiency comes about in the following way: When raw gas is used 
it is impossible to reduce the size of the opening between the checker 
bricks below a certain aperture. This is true because the smaller 
opc'ning would clog so quickly and completely as practically to render 
the stove useless. With clean gas the opening can be reduced, giving 
a much greater exposed surface and so favoring both heating and the ] 
delivery of the heat. There is also some material advantages in the 
well-knowTi fact that small units of construction have a relatiyely 
greater strength than larger onos. 

For satisfactory understanding of the heating process the course 
of the gases and the air tlu'ough the stoves is here more fully indicated. 
FornKTly the gas was often brought to the stove by underground ' 
conduits, usually of brickwork. These are now replaced in good j 
recent construction by overhead mains of steel lined with brick. 
TIh' old construction was very objectionable because the gas seweis 
wen* rarely gas ti<i:ht and when they became exceptionally leaky the 
location and rej)aii' was so diflicult that it was commonly allowed to 
go by default. Tlie result was that tlie porous soil about the furnace 
would become saturated with carbon monoxide, which, rising from the 
general surface, woultl maintain a mon> or less poisonous atmosphere 
continuously. This could not fail to afTect unfavorably the health 
of all occupied in the vicinity. This was a serious menace to afl 
blast-furnace workers, and had a material influence upon the accident 
rate. A superintendent of a large plant states that upon taking 
charge he was so seriously affected that he was obliged to have a ne* 
oflice erected at some (^stance from the furnaces. The unpleasant 
symptoms did not fully disappear until in the progress of reconstruc- 
tion the underground conductors were entirely replaced. 
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In this connection also may be emphasized the need of careful 
ventilation of all rooms, such as gas washer houses and gas engine 
rooms, where the furnace, gas is used. It is much more deadly than 
ordinary illuminating gas and numerous instances are on record of 
fatal asphyxia in such places. 

The development of oxygen helmets for use in mines has an im- 
portant appUcation at blast furnaces. Plate 39 gives an idea of the 
appearance of these helmets in use. A cylindrical tank containing 
compressed oxygen is carried on the back. Great care in inspection 
is necessary with this apparatus, since the parts composed of rubber 
are liable to deterioration and even with the exacting care bestowed 
by the Bureau of Mines cases have occurred of failure at the critical 
time. With the use of these helmets work can be safely done which 
would be extremely dangerous without them. Perhaps more im- 
portant than the helmets are the oxygen cylinders and pulmotors 
used for purposes of resuscitation. 

The gas upon reaching the stove passes into a vertical combustion 
chamber extending to the top of the stove. As it passes into the 
chamber suitable quantities of air are permitted to mingle with the 
gas and it bums with an intensely hot flame. At the dome-shaped 
top the current of heated gas is deflected downward and passes 
through the checker work, yielding up its heat as it goes. The 
checkers are arranged so that gases pass the length of the stove several 
times and are designated accordingly as '' two-pass " stoves and ' 'three- 
pass'' stoves. The gases finally escape either to a common stack or 
by way of an individual stack for each stove. The escaping gases 
have a temperature of from 700° F. to 1,000® F., according to the con- 
dition of the stove. A newly cleaned stove will cut down the initial 
temperature of combustion of 1,500° F. or higher to the lower figure. 
With clean gas this capacity of the bricks to absorb heat remains 
fairly constant, though bricks of certain qualities become vitreous 
and lose their heat-absorbing qualities in time. When a new stove 
is put on at the end of an hour its temperature is, of course, much 
higher than that of the stove which has just been in use. The tem- 
perature of the blast is kept constant by admitting the proper quan- 
tity of cold air. This is gradually diminished as the hour goes on, so 
that the blast may vary as little as possible. 

One variable remains to be considered. The quantity of water in 
the atmosphere varies greatly. On a warm and humid day the 
amount ia much greater than during a cold and dry day. When it is 
stated that in a day of average conditions 20 tons of water will be 
blown into and through a large furnace, some idea will be given of its 
importance. Simply as a useless and in itself somewhat disturbing 
substance this passage of moisture is to be deprecated. The varia- 
tions are, however, the source of the greatest trouble. From hour 
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to hour the changes occur with an irregularity ahnost impossible to 
follow with exactness. It is, of course, possible by varying the blast 
to correct or counteract in some measure the shifts of humidity. 
Air of uniform quality is, however, as desirable to the furnace man 
as a uniform supply of other materials. 

A method of securing this, the so-called "dry blast," is in use in a 
number of plants. It consists, essentially, of an ammonia refrigerat- 
ing system by which, the moisture of the air is condensed and the air 
is delivered to the blowing engines in a uniform and comparatively 
dry condition. This assists materially in production, and by con- 
tributing to uniformity of action aids markedly in securing safe 
practice. 

MOVEMENT OF STOCK IN FUBNACE. 

With the stock fdling the furnace stack, the engines delivering 
thoir proper quantity of air, and the stoves raising this to the desired 
temperature, the consideration of furnace operations proper may be 
resumed. It has already been shown how necessary to satisfactory 
oi)eration is uniformity in chemical and physical quality and in dis- 
tribution. This is the key to both production and safety. First the 
stock must move down steadily. The hanging of the charge, due to 
the deflection of the blast by the unequal distribution of the stock, 
has alrea<ly been described. The same result may come about in 
several other ways. The results in explosion and general disorgani- 
zation may be just the same. 

The usually tliick walls of brick are subject to several forms of 
erosion. AMien, for example, the blast is diverted into one channel 
the extra heat softens the lining and a "hot spot" appears; that is, 
the sli(*ll of the furnace becomes heated to redness. A spray of water 
applied to the spot will often prevent any damage to the shell, but 
deep interior erosion has no remedy, and while it may choke up to 
some extent will remain throughout the life of the lining a hindrance 
and a menace. It tends constantly to reproduce and intensify the 
irregidaritics by which it was produced. In the use of Mesaba ore 
particularly a pccidiar phenomenon has been noted. With tins ore 
there is a deposition and absoq)tion of carbon in the upper portion 
of the furnace which causes a remarkable expansion of the ore. The 
experiments indicate expansions of from two to five times. This 
tends to produce what is caUed ''wedging.'' The expansion occu^ 
ring more rapidly than the change in diameter of the stack causes 
pressure upon the walls and interferes with the downward move- 
ment. Tlie deposition also tends to make the stock impervious to 
the gases at the point of occurrence. Both the tendency to hang and 
the gas stoppage give rise to trouble. 

In case a tuyere becomes leaky, as it may from abrasion of the 
descending stock, weakness due to the spattering of molten iron on 



OHAPTEB IV. — ^DIRECT SAFEGUARDING METHODS. 217 

its projecting end, or an interruption of the water flow within its 
hollow walls, the portion of the furnace in the vicinity will drop in 
temperature. This will probably cause a hang of the material above 
the tuyere, the pasty material solidifying and adhering to the wall. 
When this adherent mass finally breaks away it is very likely to carry 
a portion of the brick wall with it. Thus, again, will be formed a 
pocket in the wall constantly hindering free downward movement 
and tending to start new hangs. 

All these varied and persistent sources of annoyance and danger 
are hidden from direct observation, and the exact nature of the 
trouble is often exceedingly difficult to determine. Further illustra- 
tion of the importance of methods guarding against the causes of 
irregular stock movement might be multiplied almost indefinitely. 
The foregoing suffice for the present purpose of showing how closely 
safety and satisfactory operation are bound up together. 

EXPLOSIONS. 

Before discussing conditions upon the cast house floor it is desir* 
able to add something to the statements regarding explosions. This 
is a subject upon which furnace men are by no means agreed, and 
technical authorities have not yet studied the matter sufficiently to 
give a satisfactory account of the phenomena. This is surprising in 
view of the wreckage which has attended the increase of explosions 
in the use of Mesaba ore and the resulting loss of life. 

The case of complete carbon consumption below a scaffold and the 
sudden union of the uncombined oxygen with carbon when the 
scaffold broke has already been detailed. One authority holds to the 
view that the sudden release of the blast would often be sufficient to 
produce the result. That the force thus applied would be sufficient 
to lift the colunm of stock under some circumstances is undoubtedly 
true. It does not seem at all adequate to produce the furnace wreck- 
age which has gone with the other phenomena. Nothing but an 
actual explosion will fully explain some of the things which have 
occurred. The statement that such explosions as those described 
are really dust explosions is questioned by the experts of the Bureau 
of Mines, since they have not found coke dust explosive in their 
experiments. The situation developed in the furnace is one entirely 
different from that in the experimental gallery. The incandescent 
dust of the furnace is a much more explosible material than the 
relatively inert coke dust experimented upon. 

One fact of occasional importance has not been found mentioned 
anywhere — ^namely, that under some circumstances the ore itself is 
explosive. The experimental evidence is as follows: Several cars of 
an ore of unusual appearance reached a certain superintendent's 
yards one day. It so happened that no storage space was available, 
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stantly filled with hot gas, thus preventing the cooling and shrmkage 
by which the intake of air is brought about. In one large plant a 
combination of these methods has given much satisfaction. 

THB CAST HOUSE. 

The dangers of the cast-house floor will now be considered. The 
cast house surroimds the stack, a small portion of it extending to 
the back or skip side, while the larger portion is on the front or 
casting side. The side walls are brought down far enough to pre- 
vent storms from beating in, but do not reach the ground, since 
free ventilation is absolutely necessary. All recent furnaces are 
built at a considerable elevation above general yard level for con- 
venience in running off the molten iron into ladles or loading pig 
onto cars. 

Plate 40 shows a portion of a cast-house floor. At the right, 
sheltered by a screen C'A")^ is a dial C'B") and a box containing an 
electric switch ("C")- The lever "D" with a rope extending 
upward can also be operated while protected by this screen; this 
lever connects with the "snort valve," by means of which the blast 
may be taken off the furnace without stopping the engines. The 
importance of permitting safe operation of these means of communi- 
cation and movement will become evident a little later. In the 
furnace of which this is a picture the ladle cars are run under the 
floor. The grated opening in the foreground at *'E" marks the 
point at which the iron runs into the ladle. In the background is 
the furnace stack with the bustle pipe C'F") extending around it. 

An infrequent but most serious peril of the cast-house workers 
has been the *' break out.*' The lining of the furnace is subject, as 
has been explained, to constant wear by heat and by the movement 
of the contained materials. If this wear occurs in a sufficient degree 
below the level to which the molten iron accumulates, the hearth 
jacket may be melted through and a sudden flood of metal be poured 
out. In one of the worst disasters of this kind which came under 
notice during the investigation there was apparently an explosion 
at the same time. It so happened that a number of men not usually 
employed there were passing through the cast house at the time. 
To this fact is attributable the large death list, numbering 14, with 
others seriously injured. 

The remedy for such occurrences lies along the lines of extreme 
care in operation, which have been discussed, and in increasing the 
factor of safety in the strength of the furnaces. One large plant 
which has recently undergone reconstruction almost completely has 
had no such occurrence for four years, whereas with former construc- 
tion no year passed without one or more. Furnaces now constructed 
have a degree of strength which the furnace man not long ago would 
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have thought wholly unreasonable. A further factor of safety in 
recent construction is much more effective water cooling of the 
hearth jacket. With these improved arrangements a dangeitmB 
heating of any portion of the hearth is at once reported by the higher 
temperature of the escaping water and can be corrected by an in- 
creased flow. In the older furnaces it was not unconmion for the 
iron to burrow through the bottom and form huge masses called 
"salamanders" in the underlying soil. These formations irete 
usually attended with little danger, but might at any time break 
out upon the surface, and if any dampness was present a serious 
explosion would be likely to occur. 

Before passing to the consideration of the operative dangers of 
the cast house^ brief attention should be directed to a new form of 
construction which has interesting possibilities both for safety and 
production. It has long been the plan to protect the walls of the 
bosh by means of bronze cooling plates in which water drculatee. 
Those are sometimes placed in the stack walls above the bosh forj 
certain distance, this being a point where from the changing directkoi 
of the walls erosion is particularly liable to occur. In a few ctBfli 
those plates have been put in place as far up as the stock line. Re- 
cently furnaces have been erected having linings of 9 to 12 inches 
for the stack instead of the usual 60 to 72 inches. The outside of 
tliose stacks is provided either with an arrangement for spraying 
water over tlie entire surface or is inclosed in a series of water 
jackets tliroiigh which the water passes downward. The idea of the 
(losijjjnors of those furnaces has been that the thin lining, with the 
possibility of preventing overheating at any point, would exactly 
prosorve its original Unos and so avoid the troubles arising from 
linin<]j orosion. This hope has been fully realized, one furnace of 
this typo sh(>win<; a chant^c in internal diameter at the bosh line of 
only ono-half an inch duriiig a run of six months. The difficulties 
ari^^in^ from diiForontial chilling remain and are perhaps more pro- 
nouncrni tlian in tho older typos, and new difficulties arise from the 
liability of tbo coolin^r water to llnd entrance to the stack. Opinion 
anion*; tlioso n(»w using those now designs is rather divided, and 
until tbo trial lias procoodod further it will be impossible to estimate 
tbo iiifhionco of those now features upon safety. 

In roc]:ular oporation the discomforts and dangers of the cast-house 
gang contor about two items, namely, tapping cinder and tapping 
iron. Tbo "cinrlor notch" is at one side of the furnace, about 30" 
removed from the ''iron notch/' from which the metal is taken. 
The cinder notch is at a higher level, ami from it the slag can be 
drawn olT without disturbing the iron which lies below. The slag 
can rise nearly to tlu) level of the tuyeres and must then be tapped 
off. It is very apt to fly and inflict serious bums upon the "cinder 
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snapper" when he opens the notch. Guards of various forms are 
provided for this purpose. One arrangement which appears to be 
among the most satisfactory is shown in plate 41. Other forms of- 
protection were noted differing somewhat in design. 

The slag thus tapped off flows down a runner either into a slag 
ladle or a granulating trough. Both in transportation and at the 
slag dump these ladles have been a serious menace. The hot glass 
which they contain flies more readily than the metal and the accumu- 
lations at the cinder bank have presented dangers from crusting over 
and later breaking through. Until very recently the slag has been 
almost altogether a waste product simply accumulating in huge piles 
in the vicinity of furnaces and giving constantly increasing expense 
in handling as the distance of transportation necessarily increased. 
The dangers of such dumps may be illustrated by the following: In 
this case the material was not all slag but included some boiler-house 
wastes. These contained some unconsumed coal which finally took 
fire from the heat of the slag dumps. The fire burrowed under the 
surface and appeared from time to time in smoke wreaths and 
outbursts of flame. Whenever this occurred the bank foreman 
caused streams of water to be directed into the openings to check 
down the fire. No danger was apprehended and both foreman 
and other workers crossed the dump as their duties might require. 
Finally a worker on night turn crossed an area which the foreman 
had not long before traversed in his regular round of inspection. The 
fire had evidently worked underneath until the crust was too weak 
to sustain a man's weight. The worker fell through and before he 
could be rescued was fatally burned. The case is not strictly com- 
parable with conditions on a cinder dump, but is so similar as to 
illustrate what may possibly happen. 

The difficulty of such disposal from another viewpoint is illus- 
trated by the experience of the company in question in endeavoring 
to remedy the dangerous condition of which this fatality made them 
aware. In efforts to subdue the fire and get rid of the dangeious 
material more than $10,000 had been expended without complete 
success. In a few cases where plants are near river banks excellent 
retaining walls have been made by the pouring of the hot slag. 

None of these methods were wholly satisfactory. Finally came the 
discovery of the usefulness of the cinder as material for the manu- 
fa'^.ture of Portland cement. For this purpose a granulated condition 
has been found most favorable. The granulation is brought about 
by a very simple method. Behind the falling stream of slag a pipe 
is brought from which is discharged, under suitable pressure, a stream 
of water. This both breaks the slag up into granules and cools it 
to a relatively harmless temperature. The granulating tanks are 
commonly of concrete and of such shape that they can easily be 
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emptied into cars by means of a grab bucket and hoist. Where the 
material can not be used for cement it is excellent for fiUs and other 
similar ])iirposes. Thus a troublesome waste material has been con- 
vert ed to use and its handling robbed of its dangers. 

At longer intervals than the tapping of cinder the iron must be 
run off. From four to six casts are usually made in the 24 hours. 
AAlieu the time approaches for tapping, the keeper and his helpera 
drill out the indurated clay which fills the iron notch or tapping hole. 
In most plants six or eight men grasp the drill rod and by sheer force 
of muscle drill out the clay. Various forms of protection have been 
usod to prevent the outrushing iron from flying upon the men. 
Rocently some plants have adopted the plan of manipulating the 
drill by compressed air. ^Vhen this is done two men suffice for the 
oporation, very materially lessening the hazard of burns. Since at 
least 20 per cent of blast-furnace accidents are bums this is important. 

As th(* iron comes boiling out the various helpers direct the streams 
into proj)er channels. Near the tapping hole is a depression in the 
runway above which is adjusted a heavy iron plate called the skimmer. 
Tlio heavier iron plunges under tliis, while the lighter slag on the 
surface is turned aside into the channel which comes from the cinder 
notch. At various intervals runner gates divert the flowing metal 
into (lifForent channels. Formerly, and in many cases still, these 
^atos are seniicircular plates of iron with a short handle. The worker 
was ()])lii:;od to approach the molten stream and with all possible haste 
(luinj) the <];ato in the proper place. The extreme heat and the danger 
of flying inotal made this a very trying operation. At present in 
nil t!i(» bottor cast houses the ^ates are operated either by levers or 
bv rjiMos at a sufficient distance to much reduce the fierce heat and 
lesson the d anther of burns from s])arks. 

Bt^fon^ considering further the conditions of the cast house floor 
whicli call for remedial measures, two possibilities should be noticed. 
It may hap])en tliat the erosion of the lining of which mention has 
boon made occurs near the iron notch. If this is the case there is 
extreme (lanfi:er that a "break out'* may occur during the process of j 
tappinjj;. It is obvious that in such a case the group of six or eight 
mon crowded in front of the notch will be in grave danger. Several 
such cases are included in the records gathered during the investiga- 
tion. In one case four of the group were killed and all the others were 
more or loss seriously injured. It is possible to lessen this danger 
by greater strength of construction and the water cooling of the 
hearth, and the use of the air drill above described greatly lessen* 
the number exposed. 

Besides the possibility of tapping hole "break outs," moisture ^ 
surprisingly minute quantities is a serious menace. To illustrat^i 
during a cast a helper desiring to use a runner gate observed th^ 
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water had splashed upon it. To remedy this condition he proceeded 
to hold it oyer the stream of glowing metal. The weight is consid- 
erable, and for a moment he allowed the gate to sag so much that 
a comer touched the stream. A violent explosion at once occurred, 
scattering a considerable quantity of metal, severely burning the 
man who was holding the gate and injuring several others. 

There are two distinct classes of molten metal explosions — (1) those 
due to moisture, and (2) those due to occluded gases. Those occur- 
ring in ingots and imder other conditions where moisture can not 
have any relation and where the cause must be related to the occluded 
gases will be discussed later. The chemistry of those due primarily 
to moisture is obscure. In all probability under the sudden applica- 
tion of intense heat there occurs both a dissociation of the elements 
of water with an increase in volume incident to this chemical change 
and at the same time an immense expansion of each resulting gas 
due to superheating. The result is an expansive violence altogether 
beyond that ususally associated with the formation of superheated 
steam. Similar explosions in foundries will be illustrated and dis- 
cussed at a later point. The occasional efTervescence or sparking of 
the stream of iron productive of some small bums seems to be due 
to the action of the occluded gases. 

In the handling of the iron upon the cast house floor two methods 
are pursued having some points of individual danger. The formerly 
universal method conducted the streams of metal into longitudinal 
channels, the so-called "sows," from which extended the short lateral 
branches, the " pigs." With this method there had to be accommoda- 
tions under the roof for the full quantity of a single cast. Spread out 
as this was over the floor, half being used at one time, the situation 
was one of almost intolerable heat, with constant exposure to flying 
metal from the various causes enumerated above. 

As soon as the cast was completed, the cooling by throwing on sand 
and drenching with water began. Gouds of steam filled the house, 
obscuring the vision of the men and drenching their clothing. When 
the iron was cool enough the iron breakers with heavy sledges began 
the severe labor of detaching the pigs and breaking the sows into 
similar lengths. As this progressed the carriers came on and picking 
up the yet heated and steaming metal carried it piece by piece to the 
pig yard piles or to the cars, a hot, heavy job, not particularly hazard- 
ous, except as the heavy pigs might be dropped, but the chance of 
damage from the general conditions of work was by no means incon- 
siderable. Mechanical breaking and the handling by magnets are 
coming into use to ameliorate the condition where floor casting seems 
still desirable. 

The channels used to convey the metal may be formed in sand, 
having in that case to be renewed after each cast, or they may be of 
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permanent iron. The latter are called *' chills" from the effect whicli 
they have upon the iron cast in them. Since fomidries still demand 
sand cast iron the use of that more laborious and dangerous method 
continues and probably will for some time. Much the larger quan- 
tity of iron is now run off the floor into immense bucket-shaped 
receptacles called ladles, which have already been described under 
yard practice. The name is now inappropriate, but survives from 
the form of vessel originally used for hand transportation of molten 
metal in foimdries. 

Two items have led to the change in usage in handling metal at 
the furnaces. First and most important has been the rapidly extend- 
ing practice of taking the still molten metal immediately to the steel- 
making processes, and second, the introduction of pig machines. 
The economy of "direct metal" is very obvious. It will also appear 
as the discussion proceeds that while some new hazards are intro- 
duced the general risk is considerably lessened. To make possible 
this direct transport of the metal, furnaces were further elevated so 
that the ladle cars could be brought to the edge of the floor or run 
into tunnels underneath. In the illustration (pi. 40) the grated 
opcHiing at "E" leads from the floor into such a tunnel. It will at 
once be evident that in this case there is no widespread area of hot 
metal for possible explosions, and that the metal received into the 
ladles is confined in a way likely to prevent scattering about danger- 
ously. The heat of the cast house also is much less since only the 
surface of the runners necessary to convey the metal is exposed and 
the ladles when full are at once taken away. With the elevation of 
the cast house floor came a need not always promptly and properly 
met for raiUngs to prevent men falUng and for easy ways to escape 
in case of disaster. The screening of operating switches and levers 
has already been mentioned. In now construction these needs are 
being fully met, and in many cases the older furnaces have been 
much improved. 

After the iron has been drawn from the furnace the tapping hole 
must be closed again. This was formerly accomplished by the clay 
men throwing balls of clay into the opening, which were then tamped 
into i)lace with a bar. The very general practice at the present time 
is to use an apparatus called a mud gun (pi. 42). Clay balls are 
introduced into the funnel marked "A*' and forced into the tapping 
hole by the action of a plunger actuated by steam. The apparatus 
sliows several modifications conducing to safety, which are not in 
universal use. For example, a clamp **BB " holds the gun firmly in 
place so that it can not ''kick back." At first the opening for the 
introduction of clay had no funnel-shaped guard and several times 
in endeavoring to got the clay into the gun a hand or foot was injured. 
In eai'lier forms the steam connection ' ' C, " which in the illustration is of 
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metal pipe with swinging joints, was formed of rubber steam hose. 
This was liable to deteriorate and burst; scalding the workers. This 
apparatus illustrates the step hy step development of a complete 
safeguard. 

THE PIO MACHINB. 

The final item of blast-f iimace equipment calling for special mention 
is the pig machine. This is most frequently used whore the steel- 
making methods are operated intermittently and ^some provisions 
must be made to care for the constant output of the furnaces. The 
most successful type of this machine seems to consist of an endless 
chain upon which iron molds are moimted transversely. At one end. 
of the structure these molds coming up from the underside are filled 
with iron as they pass. As the chain carries them forward the pigs 
in the molds are cooled by water sprays, or sometimes by being car- 
ried imder water in a trough. At the end of the structure, as the 
molds are carried over to the other side, the pigs fall out onto a pile 
or into a car. As the molds pass backward toward the pouring end 
they are sprayed with a limewash to prevent the pigs from sticking. 

The records show three dangers in the operation of these machines: 
(1) Explosions at the pouring end. These are mainly due to mois- 
ture, and the only safeguard seems to lie in an increasing vigilance 
and in roofing over and inclosing the operation of pouring. (2) Un- 
covered gears. (3) "Stickers." These are pigs which fail to drop out 
at the turn. These may fall later, or may have to be pried out. In 
case a passageway exists imder the apparatus, it may be roofed over 
to prevent stray stickers falling on those below; to provide for those 
which must be pried out some means of access is necessary in order 
that the operation may be conducted safely. 

The product of the furnaces is nearly always spoken of as "pig 
metal" even when molten. ''Direct metal" and '*hot metal" now 
often designate the molten material taken at once to the purifying 
processes. Pig iron is a very impure substance. It is both an alloy 
and a mixture. For castings of various sorts it may be used by 
melting and pouring into molds. The vast majority of present uses, 
however, require that it be further purified and its composition 
determined by the exact introduction of other elements. 

PUDDUNO. 

This is the oldest of the purifying processes. In fact, the old 
"bloomaries" which made iron direct from the ore depended upon 
the same principles. The apparatus consists essentially of a furnace 
having a large fire box at one end, the flames from which are reflected 
upon the pig iron placed in an adjacent chamber. As the mass 
liquifies the puddler ''rabbles" it vigorously with a hoe-shaped iron. 

7447*— S. Doc. 110, 62-1, vol i ^15 
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the operating valve can not produce pressure in the pouring cylinder. 
The necessary constant use of the safety valve in connection with 
operation insures that it will be in good order, which is not always 
the case with apparatus which comes into use only in case of emer- 
gency. 

The metal is carried from mixer to converter in various ways. A 
ladle crane is most frequently used. The ladles in this case are not 
80 large as those used in bringing metal from the furnaces, but t^ 
quantity is sufEcient to cause serious danger to the craneman in case 
of a spiU. This may be guarded against by a gallery outside the bnild* 
ing to which he may escape, or perhaps better by a special heat* 
proof chamber. The most satisfactory arrangement of this chambqr 
is a metal box, asbestos lined, with automatic doors through which 
the craneman may easily pass and which will promptly close behind 
him. Some of the earlier forms of this safety chamber were imperfect 
in that they were not provided with appliances for operating the 
crane. The recent installations have a controller within the cham- 
ber and properly protected peepholes, so that the craneman, having 
secured his own safety, may so operate his crane as to save property 
and perhaps life. 

When the metal is brought to the converter by the crane or car 
the dangers concern two items particularly: (1) The method of pour- 
ing and (2) the possibility of explosion. Careful design and thorough 
and frequent inspection are the principal safeguards for pouring. 
Fortunately, explosions are rare, but when they occur loss of life is 
almost certain. The cause of these explosions is obscure. The nor- 
mally occluded gases of the molten metal sometimes produce them; in 
other cases contact with external moisture is responsible. One of 
the most serious explosions disclosed during the course of this investi- 
gation apparently arose entirely from the moisture upon a lai^e piece 
of scrap which was thrown into the converter. The only possible 
safeguard against tlxis danger is extraordinary care that moisture 
be kept away from the molten metal. 

Treatment in the converter being completed the metal is poured 
from tlio converter into ladles carried upon jib cranes as shown in 
plate 43. Little danger is connected with the operation of these 
cranes if due care is taken not to overfill the ladle. When that occuis 
the pitmen below may be seriously burned by slopping metal. Hie 
crane operated from the blower's platform swings around and rises to 
the level of the top of the molds which can be seen in the illustration 
at "B" standing upon their cars. When in position the steel pourer 
opens the valve in the bottom of the ladle and fills the molds in suc- 
cession. The dangers of the steel pourer and his helpers arise mainly 
from a defective stopper which may fail to shut off the stream of metal 
when desired and from the chance that the crane will allow the ladle 
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to settle doMoiy strike the top of the moldS; and so be overset. As a 
protection against the first danger one plant has arranged two 
air hoists above the pouring platform and by one of these the stopper 
is removed when the ladle is empty. The stopper withdrawn from 
the preceding ladle is then lowered into place, provided upon inspec- 
tion it appears to be in good condition; otherwise a new stopper is 
used. This, it will be noticed, is simply providing a means for suffi- 
ciently frequent inspection to insure safety. The life of the stopper 
is also somewhat prolonged by this method. The failure of the crane 
mechanism is provided against in the plant shown in the illustration 
by a device the location of which is indicated at **A" but the method 
of operation of which is not apparent. It consists of a catch or dog 
which falls into place whenever the crane rises to a point above the 
level of the top of the molds. The only way in which this catch can 
be released is to swing the crane laterally far enough to clear the 
molds. This effectually prevents, even if the hydraulic cylinder 
should entirely fail, the lowering of the ladle upon the molds. 

In making soft steel it is the usual custom to place an iron, cover 
on top of the mold. This may after a short time be removed. 
When this is done it often happens that an explosion occurs which 
may seriously inj ure the uncapper . Screens of various sorts have been 
introduced for his protection. A simple and effective device is shown 
in plate 44. It is a railing upon the edge of the platform which pre- 
vents taking off the caps until the steel is cool enough for this to be 
done without danger. 

Among accessoiy operations about the Bessemer plant the grinding 
of the ganister for converter bottoms has some dangers. The grinding 
apparatus consists of a horizontal revolving disk of stone upon which 
roU vertical stone wheels. Formerly the feeding and removal of the 
material was accomplished by the bottom house men with shovels. 
The arrangement shown in plate 45 makes near approach with its 
accompanying danger needless. A hinged portion of the station- 
ary rim at "A" is forced in by hand wheel and screw "B." "A" 
cuts into the revolving wet material which is forced out into the 
wheelbarrow. The apron plate at "C" prevents a man from catching 
his fingers between the revolving pan and the stationary rim. 

Ol>£K HEARTHS. 

The reception of the metal at the mixer differs in no particular from 
that already described for the Bessemer process. Plate 46 shows 
a recently built open hearth with an outside gallery ("A") for the 
escape of the craneman in case of a spill, a covered gallery ("B") 
for loading refuse into cars protected by a roof from snow or icicles 
falling from the adjacent building, and a warning sign C'D"), 



230 LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 

The metal from the mixer is conveyed to the furnaces by two 
methods. Tlie ladle with its load of metal may be lifted by an over- 
head crane and carried along just in front of the furnaces to the de- 
sired point. This is at present the most common method. It has 
the disadvantage of severely straining the crane and the long overhead 
transit of the ladles of molten metal has many elements of danger. In 
the most recent construction the building is made wider and a hot 
metal track runs along the charging floor on the side away from the 
furnaces. The ladle is brought on a car to a point opposite the fur- 
nace which it is desired to charge. The crane then lifts the ladle and 
carries it across the width of the floor. After the molten metal has 
been poured into the furnace, the ladle is returned to its car and 
drawn from the building. Since in this case an outside gallery for 
the cranemen would be very difficult to provide a safety chamber 
is attached to the crane cab, shown in plate 47 at "A." 

Next to the transport of hot metal the most serious dangers of the 
charging floor are in connection with the movements of the chaif;ing 
madiine (pi. 48). Tliis is moved by electricity up and down the 
floor. Upon the macliine is mounted a car which carries a great 
beam, at the end of wliich, next the furnaces, is a clamp. On a 
track in front of the furnaces stand cars loaded with boxes filled with 
scrap. Under the control of the operator the clamp at the end of the 
beam grtisps one of these boxes and when the furnace door is opened 
the transvoi-se carriage moves forward and pushes the box into the 
furnace. Wlicn tlic box is entirely witliin the furnace the operator 
pulls a lever and at once tlie beam revolves and the contents of the 
box arc (lrop])e(l into the hath of molten metal. A machine of such 
size and with so many moveinents has dangera in its use. Tlie illus- 
tration sliows at *'A" how the gears are covered, and at "B" how 
the wlioels arc guardeil. An automatic bell is used to give warning 
when tlio macliine is moving from place to place on the floor, but 
docs not a])pcar in the illustration. 

On the tappbig or pit side of tlie open hearth the danger of falling 
from the platforms, from wliich the handlmg of the iron runners and 
other it,(Mns of the i)rocoss of taj^ping are carried on, is provided 
against by suitable railings and guards about the machinery. 

A frotjuont cause of injuiy is a premature breaking out of metal 
at the tupi)ing hole. Xo mechanical safeguard is possible, but par- 
ticular attention to the condition just when a tap is to be made and 
rc(|uiring tlie man in charge to wear suitable clothing if there is any 
sign of danger has much reduced the number of severe bums. 

On the j)it side the metal must be conveyed in ladles by means of 
cranes. These ladles are even larger than those used on the stocking 
side. Their strength and that of the cranes which handle them is 
therefore of the greatest importance. The illustration (pi. 49) shows 
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a test of the crane and also a locking device ("A") by which the dan- 
ger of oversetting the ladle ("B") is greatly lessened. 

Plate 50 includes various features of the ''pit" side of an open 
hearth. This name is a survival of an earlier condition when the 
tapping and casting were done in a pit below the general ground level. 
In the illustration the view is from the pouring platform ("A")> above 
which is an escape platform C*B"), by which the craneman may 
leave his cab in case of a serious spill. The steel pourer and his 
helpers can jump from the open back of their platform. At the edge 
of the pouring platform may be seen the tops of the molds C*C") 
standing upon their car upon the pouring track. Beyond the tracks 
upon the pit floor are the backs of the furnaces with the railed plat- 
forms C'D") about the tapping holes and the runners ("E") by 
which the metal is led out into the ladles C'F"). When a ladle is 
filled, it is lifted by the crane and carried to one of the pouring plat- 
forms along the opposite wall of the building. 

A measure tending greatly to safety and comfort on the stocking 
side of the furnaces is the provision of water-cooled doors and door 
jambs upon the furnaces. It was found by experiment that at a 
distance of less than 2 feet from a wator-cooled door a thermometer 
did not register more than 105** F., while 4 feet from a door not so 
tcooled there was a temperature of from 125® to 130®. 

ROLLING MILLS. 

In preparation for the rolling mills the ingots produced in the steel 
works are first taken to the ''stripper." This is usually a separate 
building, though sometimes the stripping is done by a crane in the 
open air. The stripping crane consists essentially of a vertical plunger 
to the lower end of which a pair of jaws is attached. These jaws, 
when lowered, grasp the ingot mold by lugs on each side of the top. 
As the mold is raised a central piston presses down upon the top of 
the ingot. This quickly loosens tlie mold, which is lifted oflF, leaving 
the ingot standing upon the car. The mold is carried aside and 
placed upon another car on an adjacent track. The stripped ingots, 
gray at the comers but dull red at the sides, are drawn away by a 
locomotive and taken to the soaking pits. These are gas-heated pits 
into which the ingots are lowered and in which they remain until the 
central portion has become solid and the mass is uniformly heated 
throughout. 

In the older method of handling the ingots by an ordinary over- 
head crane it was necessary to guide the mass by means of long- 
handled tongs. This was very dangerous. With the newer soaking 
pit cranes a vertical plunger with jaws at the end comes down and 
grasps the ingot, the entire operation being controlled by the crane- 
man. His work is very hot and exhausting, and commonly he is 
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spelled bj htLYing one man more than the number d craneSy tSy for 
example, four men for three cranes. 

Warning belb are used on these cranes and also on the cars by 
which blooms and billets are carried from the reheating fumaoes. 
Plate 51 shows such a warning bell C'B'') upon a bloom car and a 
warning sign at a point "A" where workmen sometimes cross the 
tracks. 

The rolb themselyes need guarding in various places, but particu- 
larly where the revolving ends of the rolls called '^wabblers" are 
exposed (pi. 62) or where the rolls are connected to each other or to 
the motor by revolving shafts, called spindles. At ^'B" is shown the 
cast-iron floor plates over the scale pit. 

The transfer tables, which both bring the metal to the rolls and 
carry it away, are commonly actuated by bevel gears. These may 
be entirely inclosed (pi. 53) and run in oil, a very satisfactory and 
economical practice, or they may be screened by plates, shown in 
plate 54 at ''B." Tlus illustration shows also a bridge ("A") by 
which workmen may pass from one side to the other of the mill 
without danger either from the gearing or from the passing masses 
of metal. 

The hotbed upon which the finished rail or other product was 
placed while cooling was formerly a place of many accidents. With 
the adoption of better mechanical means of moving the material on 
the bods and of crossing ways for passage from side to side (pi. 55) 
the dangers have been greatly lessened. 

WIRE BOLLS. 

The process of wire drawing appears from the records to have one 
serious danger peculiar to itself. The rods produced in the rolling 
mills are placed upon large spools or reels from which the rod is 
carrioil through the drawing block and thence to another reel which 
revolves, drawing the rod through the block. This process is repeated 
until the size of wire desired is reached. It frequently happens that 
in passing to the block the moving wire becomes tangled, and in this 
tangle the operator is caught and drawn toward the block. Unless 
the machine can be stopped the workman is likely to be seriously 
injured, the loss of a hand or a foot being often recorded. To guard 
against this possibility an automatic stop (pi. 56) has been introduced. 
The tangling occurs just when the coils of wire leave the reeL One 
of such size that it would pass through the ring at the upper end of 
the lever C'A") would not be dangerous. Those of laiger size pull 
the lever forward and stop the machine. This has proved to be an 
iffeotive safeguard. 
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SHOPS. 

Shops of various kinds, such as carpenter shops, machine shops, 
etc., are maintained in every large steel plant. Some notable ad- 
vances in safeguarding have been worked out in this connection. 
They are not, however, distinctly steel works problems and will not 
accordingly be so fully treated as has been the case in the character- 
istic departments. 

The grinding of tools is conunon to all these shops and presents 
two serious dangers. First, the flying particles of steel and emery 
thrown off in the process may strike the eye and cause serious dam- 
age. A method of safeguarding from this danger is shown in plate 
57. A glass plate ("A") ia fastened to the hood of the wheel. With 
a little care it does not interfere with the vision of the workman. In 
several shops where this device is in use eye injuries in grinding have 
entirely disappeared. The second danger is from the bursting of the 
wheel. Some of the grinding wheels are of considerable size and are 
run at high speed. For the smaller wheels a strong hood ("D") is 
constructed, inclosing the wheel except at the point where the grind- 
iDg is done. Owing to the direction in which the pieces tend to fly 
when the wheel bursts such a hood if sufficiently well constructed is 
a perfect protection. Also, at "B" is shown a shield about the belt 
and pulley. For larger wheels is would be difficult to construct a hood 
of sufficient strength, and such a hood would also interfere with 
many of the uses to which it is desired to put the wheel. In such 
cases a special form of wheel with a safety collar (pi. 58) is used. By 
having a series of coUars of different sizes the wheel may be shifted to 
other uses as it becomes worn down. In the case of the broken 
emery wheel shown in plate 58 it is altogether probable that one man 
would have lost his life and others would have been injured had the 
safety collar not been used. 

In the carpenter shops the hazards are chiefly related to unguarded 
saws of various descriptions and to planers. Many forms of guard 
have been devised for these machines. Those illustrated have origi- 
nated in shops connected with steel mills, and so are properly pre- 
sented here. Plate 59 shows a guard (**G") over a circular saw. 
At "A" is a sliding guide pjate on which, at "F," is a small tongue. 
This may be forced out by means of the lever **E," so as to catch over 
the end of the wood being sawed when the latter is too near the saw 
to handle with the fingers. By this guide plate the wood may be 
pushed forward without danger. 

In plate 60 is shown a sliding wooden shield ("A") over a cylin- 
drical revolving knife. This shield ia counterweigh ted, so that the 
portion of knife not used is covered automatically. At '*B" is a foot 
lever by which the operator may adjust the shield when the board 
to be planed is so large as to require the use of both hands. For 
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small work the shield may be adjusted by the handle at ''C." A 
brass shoe to reduce friction is shown at '*D." 

The dangerous macliines in shops are lathes, drills, planers, etc. 
The two illustrations of lathes (pis. 61 and 62), showiog the condi- 
tion in which the machine was received from the makers and the 
guards afterwards applied, indicate what the dangers are and how 
they have been lessened. In this connection it is pertinent to note 
a fact brought out in Chapter II, page 119, where it is shown that in a 
plant where thorough safeguarding along these lines was undertaken 
the accident rate in the mechanical department dropped from 388 
in 1905 to 114 in 1910. Plate 63 shows a metal planer operated by 
a moving deck sliding on the bed. The powerful arm above carries 
the tool and can bo adjusted to suit the necessities of the operation^ 
The movements are not very rapid, but when the openings L 
tlio bed, closed in the planer illustrated by perforated plates a- 
"A," were uncovered it occurred in a number of instances that j 
workman reacliing into the space for some article was severely 
bruised or lost an arm. In one case a foreman was standing on tli 
moving platform watching the progress of the work. The tool caugl 
on some liarder portion of the piece being machined and the jar wi 
suflicient to cause the man to take a step. His leg went down in* 
the open space and was taken off. 

In all shops wliere power is used the prevalent method of trair^s 
mission has been by shafts and belts. These present dangers wlii '^?|] 
are provided against by guards extending up sufficiently high to 
afTord security. More serious, however, tlian direct danger from t- lie 
belt is that of unexpected starting of the machine. So pronounced^ is 
this danger that all laws regarding safeguarding of machinery cc->n- 
tain provisions for proper belt shifters. Several new devices in tliis 
direction \\ti\o ori;^inatcd in steel-mill sliops. 

The n^ally ellVctive method of removing these dangers in a majority 
of cases is the substitution of direct electrical drive for shaft and bolt 
drive. Tlio i)ei'fect and simple control possible by this method anri 
the absence of many moving parts which are otherwise necessary 
eliminate many dangers. 

ELECTRICAL APPLIANCES. 

It has already been noted that the use of electrical current for 
power ])urp()ses at once removes a considerable number of dangers 
and makes (•om])aratively easy the elimination of others. It must 
not be forgotten that this useful agent also introduces dangers of its 
own which must be provided against. 

The distribution of electrical power with economy involves the use 
of currents of high potential. The Imes carr}'ing such currents and 
the stations where it is transformed into usable intensities should, as 
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far as possible, be made inaccessible to those not employed in conneo- 
tion with their management. In addition to this, an easily under- 
stood warning sign, like the one illustrated in plate 64, has been used 
with good effect. The word upon this sign is understood at once by 
employees of different nationalities, and is therefore particularly 
suitable in the steel miUs. 

Some form of switch for turning power on and off is universal where 
electrical power is used. There are two dangers: (1) A minor danger 
that a fuse will bum out and that the flash will bum the hand moving 
the switch, and (2) a very serious danger that the current will be put 
in action while some workman is in a position to be injured either by 
the current or by the motion of the machinery resulting from turning 
it on. The first of these can be removed by placing the fuse at a 
distance from the switch or by using those of the inclosed type. Both 
of these methods are frequently inconvenient. The illustration (pi. 
65) shows a method of lessening both dangers. The fuses are covered 
by a fiber box which can be easily shifted when the fuses need renewal, 
and at other times perfectly protects the hand operating the switch. 
The second danger is guarded against by the locking arrangement 
shown. Each workman who may have occasion to work at any point 
where the closing of the switch would affect him is provided with a 
padlock. In the plant from which the illustration was drawn a 
danger tag is attached to each lock. In other plants a chain of some 
length is attached, making the lock usable for valves, railway switches, 
and other things of similar character. It wiU be noticed from the 
illustration that several locks can be attached to the switch. This 
makes it possible for several workmen who may be engaged at different 
points to secure individual safety. Since \he lock bears the name of 
the man to whom it belongs, any neglect in removing the lock upon 
completing the work is at once traceable to the responsible party. 
This use of locks as safeguards against the accidents due to unexpected 
and improper starting of machinery is of very wide application. 

OPERATION OF CRANES. 

In connection with the discussion of the departments there has 
been frequent occasion to refer to the use of cranes as a source of 
danger. This is so pervasive and serious that it is desirable in con- 
cluding this chapter to give these devices some further consideration. 
Four types of crane are used in steel mills: (1) The overhead crane 
running on tracks supported by the walls of the mills and serving any 
point on the floor over which they run; (2) the jib crane, useful in 
lifting and moving objects for a short distance, such as the ladles in 
the Bessemer; (3) the gantry crane, used in restricted areas of the 
yards, which is supported by structures moving on tracks at each side 
of the area carrying a bridge between them; (4) the locomotive crane, 
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which can move and act wherever a railway track runs in the yard. 
The desirable features of construction by which these useful mechan- 
ical devices may be rendered safer have been sufficiently discussed. 

The operation of cranes calls for some further attention. The 
chains, hooks, and wire loops so far used are essentially primitive. 
They serve their purpose and have been allowed to continue without 
the rigorous revision which has greatly modified other appliances. 
The hook has been used ever since man first lifted weights from the 
ground. Scarcely until the safety movement b^an was a serious 
attempt made to improve it. The specialized forms of hooks shown 
in the accompanying plates are all very recent. They indicate what 
can be done in the direction of improving this simple implement. 
The first illustration (pi. 66) shows a two-chain sling with special 
clamp' hooks used ia carrying plates. In plate 67 is shown a clamp 
for handling plates in a vertical position. The jaws "A" of this clamp 
are compound levers pivoted to the movable frame ^'B" and the fixed 
yoke "C." The weight of the plate operates to dose the jaws and 
tighten the grip. Plate 68 shows a safety chain hook for pipe mill 
cranes. The handle ''A'' enables the operator to manipulate the 
hook without placing his fingers where they will be crushed between 
the hook and loop or link into which it engages. This handle is forged 
from the solid and not brazed on, as the heat necessary for brazing 
would lessen the strength of the hook. At "B" is a hump which 
prevents the hook from engaging any object as it rises. In plate 69 
is shown a safety hook for the use of buckets, tubs, and other devices 
for hoisting in a limited space. The latch "C" is operated by the 
handle ''D." When the latch ia closed it is impossible for the load 
to become disengaged and fall. 

The study of any plant at the present time will show that the most 
various methods are in use. The signals are not uniform. A man 
changed from one gang to another may find that a signal having one 
meaning to him in the first gang has a different one in the second. 
Before he learns the difference he may be hurt. Little attention is 
given to systematic training in this matter of moving materials by 
cranes. The operation appears so simple that the newest men are 
often put at work here, with a resulting harvest of accidents. 

A system of inspection has already been begun to insure that flaws 
in the chains or broken strands in the cables do not add to the dangers 
of what must be at best a hazardous occupation. 
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SPECIAL FORMS OF HOOKS USED WITH CRANES. 



P1-*TE S«.- CLAMP HOOKS FOR CARRYINQ PLATES. 




PLATe 69. -SAFETY HOOKS. 
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CHAPTER V. 

ACCIDEVT BELIEF AST) COMPEHSATIOV STSTEXS. 

The methods used in industrial plants in dealing with the results 
of accidents include (1) arrangements for meeting liability through 
a claims department, (2) caring for the injured through a surgical 
department and its associated emergency provisions, and (3) dealing 
with problems of relief and compensation through benefit societies 
and relief plans. 

CLAIMS DEPARTMENT. 

Wherever, in the study of plants, a safety organization was found 
in operation it was discovered to be a more or less direct outgrowth 
of a claims department. With small plants as a rule this responsi- 
bility was usually shifted to an insurance company. A very con- 
siderable number of companies, both large and small, still adhere to 
this plan. It has the serious disadvantage of the intrusion of a third 
party between the employer and his employees and of widening by 
a very considerable degree the breach which changing industrial 
methods had already made between the two classes. Appreciation 
of this fact and economies in the administration have led the larger 
organizations to assume the burden of dealing directly with their 
cases of personal injury. One of the immediate results of this as- 
sumption of direct control has been necessarily to bring the company 
and its workpeople into more immediate contact. This contact, if 
it were unaccompanied by any other changes, is sure to modify pro- 
foundly the relations between the two parties. Whether the modifi- 
cation is for good or evil is dependent upon the character of those 
coming into contact and the motives with which they approach the 
problems. It can not be doubted, however, that the more intimate 
knowledge each of the other growing up under such a system pro- 
motes harmony and mutual understanding. 

From the outset of its development a claims department has 
been almost invariably a fighting organization. The laws operative 
until a very recent period throughout the industrial States dealt 
with questions arising from industrial accidents on the basis of 
liability. These laws had come into existence in connection with a 
simpler condition when owners of industrial enterprises, acting as 
their own superintendents, were in more direct relations with their 
men. When, in the process of expansion and differentiation, the 
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owner was necessarily removed from this immediate contact his 
natural tendency would be to protect himself against the demands 
of an injured workman by every defense available. Equally, on 
the other hand, would a workman, having no longer any ready 
means of bringing to the personal attention of his employer his 
condition and needs, be impelled to press every possible advantage 
arising out of the real or supposable negligence of the employer. 
This situation ia itself necessarily gave rise to sharp antagonisms. 
Unfortunately its acrimony was greatly intensified by the oppor- 
tunity afforded for the iatrusion of members of the legal profession, 
who found in it a means of livelihood. The difficulties besetting the 
workman in his effort to secure justice were such that abuses were 
sure to arise. A workman would in very few cases be possessed of 
resources adequate to meet the costs of prosecuting his claim. This 
made inevitable, indeed almost necessary, the practice of taking 
such cases upon a "contiagent fee." Both the lawyer and the 
workman took such great risks ia the effort to prosecute the claim 
that the claim itself was necessarily exaggerated beyond reason, and 
the proportion of it claimed by the legal representative was very 
large. So few of these cases could be successfully prosecuted that 
the only possible method was to securti the largest returns from each 
good case. 

The laws bearing upon this subject are now undergoing a revolu- 
tionary change. At least a part of that revolution had its beginning 
in the experience of men who have operated the claim departments 
of some of the great industrial organizations. Two ideas had already 
modified the practice of these departments before the legal changes 
which are now in progress were iaitiated. The first of these ideas 
was that of accident prevention. From tins has grown the modem 
safety organization. The second idea was that the care of the 
injured man might to advantage be assumed by his employer. From 
this idea the hospital service and the compensation plans take their 
rise. 

It is not the intention to suggest that these internal motives were 
the only or even the main springs of action. The purpose in com- 
ment upon them is to draw attention to the fact that within indus- 
trial organizations conditions were shaping themselves in a way 
favorable to more enlightened methods with regard to industrial 
accidents at the same time that the great consuming and controlling 
public outside was being educated in the direction of wiser and more 
humane legal provisions. 

Casual observation will give the impression that ideas now coming 
into dominance in the iron and steel industry have arisea very 
recently and are to be credited to the influence of partioular con- 
ditiona. A dose study will disclose a long period of sporadio experi* 
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ment and preparation for the present situation on the part of men 
entirely unknown in the recent active movement. These obscure 
experimental efforts in accident prevention can not fairly be ignored 
in undertaking to secure an adequate view pf the situation. The 
present organization and methods of the safety movement had their 
beginnings far back in a period when to all appearance the industry 
was in a state of absolute indifference to problems of this kind. 
That many men saw more or less imperfectly the possibilities of such 
effort and ^ried under extremely difficult and discouraging circum- 
stances to realize their ideals, should be clearly recognized. 

Two things contributed to make this early work unsuccessful. 
First, the efforts were so closely associated with the fighting methods 
of a l^al oiganization that they were supposed necessarily to be a 
part of it and were r^arded with the same antagonism that wq^ 
engendered in connection with the prosecution and defense of damage 
suits. In the second place, the motives of the effort were immedi- 
ately open to suspicion. The prevention ot accidents appeared to 
be undertaken simply because it was less expensive than litigation. 
Under such circumstances the worker could hardly have any other 
feeling than that his personal suffering and the distress of his depend- 
ents was a matter of heartless indifference. The development of the 
claims department into anything better than a fighting organization 
would have been hopeless if it had at all times to be operated by 
those who looked no farther than simple pecuniary advantage. 
Fortunately, in a number of these claim departments men of sym- 
pathy and breadth of view came into control, and under their guid- 
ance the departments began to develop into real safety organizations. 

SURGICAL AND EMERGENCY DEPARTMENT. 

In nearly every case studied in connection with this investigation 
the first step toward a modem safety system has been in line of the 
improvement of the surgical care of the injured. No industry has 
greater need of the highest skill of the surgeon and medical man than 
has the iron and steel industry. The facts presented in the preced- 
ing chapters show most impressively that the industry is highly 
hazardous. Many of the dangers to be found in other industries are 
present, while superadded to them are the peculiar dangers of explo- 
sive gas, molten metal, and red hot bars. The present study of the 
fatalities and the general accidents of the industry shows that these 
special dangers are a more serious menace to the life and limb of steel 
workers than are the dangers which the industry has in common with 
other establishments. The response of the industry to this situation, 
while rapidly improving, has not always and everywhere been all 
that the conditions fairly demand. 

7447-— S. Doc. 110. 62-1, vol 4 ^16 
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It is appropriate at this point to discuss one or two incidental 
features of the hospital administration. First, it has been ui^ed that 
the hospital is utilized by the claims department to bring improper 
pressure to bear upon the injured man looking to the settlement of 
damage claims. In the case of one company, which operates two 
hospitals for its own men, the chief surgeon, who has been for many 
years in charge of these hospitals, has from the beginning made it a 
rule that absolutely no discussion of a possible claim should be per- 
mitted while the patient was under his charge. This rule would cover 
not only the representatives of the company but outside legal advisers. 
Careful inquiry failed to disclose any cases in which the surgeon's rule 
on this point had not been rigidly applied. In the case of two other 
large companies there was some evidence that representatives of the 
company had at times approached patients before they were dis- 
charged, but there did not appear to be evidence that there was effort 
in these coses to take an unfair advantage. Where public hospitals 
are in use, inquiries directed to this point did not elicit evidence con- 
cerning such in^proper use except possibly for some cases occurring 
so lorg ago that it was entirely impossible to find the interested parties. 
The conclusion of the investigation must be that the abuse of the 
hospit&l along the lines suggested is very rare and in very few cases of 
serious significance. 

The second point is that the public hospitals to which the injured 
workers are being sent arc imperfectly manned and equipped and 
that they have undertaken to care for tlie industrial injuries at so low 
a rate that those suffering from them are neglected. Careful personal 
inspection and inquiry developed that unsatisfactory attendance and 
equipment was exceedingly rare. Only one of the hospitals visited 
treating considerable numbers of industrial accidents could fairly be 
criticized on either of tliesc grounds. Most of the hospitals in ques- 
tion are cstaulLsliod cither by municipalities or private benevolence, 
or in connection with religious organizations, and are, as anile, admi- 
rably managod. The question of neglect resulting from inadequate 
payment ft)r caro is a more difficult one. It seems probable that in 
some casos of inadequate liospital force there is some justification for 
coniphiint in this direction. The rosponsilnlity for it must rest upon 
the establishments wliich undertake to furnish tliis care with unresr 
sonable (H^onomy. 

Tlie material provisioji in the way of appliances, rooms, and hos- 
pitals used by tlie iron and steel industry has undergone a revolution 
since 1907. This development Ls still proceeding with accelerated 
rapidity and is tending to bring along with it a very widespread and 
thoroughgoing renovation of general sanitary conditions. 

The administration of the^e means of care lags somewhat. Trained 
people for their operation are not always readily available. Unfor- 
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tunately, also, there is some tendency to take such satisfaction in 
appliances which look well that the proper application of them fail? 
of due attention. The need for expert administration may be illus- 
trated by the following case: A large company operating a number of 
plants determined to unify and improve its hospital service. A chief 
surgeon was employed and given authority to carry out his ideas. 
He discovered during the first year of his administration that, while 
previously the disabling accidents giving rise to a day or more of 
absence ftrom work had been fairly cared for, there was an immense 
number of nondisabling cases requiring attention as a preventive 
measure. The majority of these cases had no serious results, but 
from them had constantly arisen cases of infection involving possible 
loss of a hand or arm, prolonged illness, or even death. In that first 
year the emergency treatments were nearly double those of the pre- 
ceding year. Infection largely disappeared, and a measurable increase 
in the efficiency of the workers due to this prompt attention was 
observed. 

In the discussion of accidents in a large plant the importance to 
the manilf acturer of adequate care for nondisabUng injury is brought 
out more in detail.^ Before passing from the discussion of this sub- 
ject a statement showing what may be attained in the way of pro- 
vision for immediate care is desirable. The illustration (pi. 70) shows 
the sort of emergency room wliich is now available for something like 
50 per cent of those engaged in the industry. It is in some particu- 
lars more elaborate than has been found necessary for a small plant. 
It has been found advisable to assign a definite room in every case 
where the plant employs above 500 men, and to place an attendant 
in charge whose other duties do not necessarily render him unfit for 
the giving of aid and who is not made to suffer loss if he takes the 
necessary time to attend to his injured fellow worker. Where the 
number of men rises above 1,000, the provision of such a room has 
been found necessary, with the attendance of trained nurses con- 
stantly on duty. In plants of still larger dimensions the best results 
are attained by the use of a central emergency hospital, with emer- 
gency stations distributed at convenient locations throughout the 
works. While the provision of a plant ambulance or of stretchers 
makes it possible satisfactorily to handle the more serious cases at 
the central emergency station, the multitude of minor cases which 
require inmiediate but not prolonged attention can not be cared for 
at a central station without considerable loss. The question of a 
single central station or such a station with several branches is a local 
one. The important point is to secure prompt and adequate atten- 
tion for every bodily injury. 

1 See Chapter II, pp. 116 and 117. 
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AOCIDEirT RELIEF. 



CONTBEBUnOHS BY EMPLOTESS. 

Further light is thrown upon the distribution of the cost of Tarious 
forms of relief in case of accident by the data presented in the accom- 
panying table, showing for 84 establishments from which reports 
were obtained oh the subject their custom with r^ard to the collec- 
tion of medical fees. These establishments employed 131,962 work- 
men. It has been the custom in mining districts to deduct from 
each payment made to the worker a certain amount for the purpose 
of providing medical attention in case of need. In iron and steel 
plants more or less closely connected with mining it has become to 
a considerable extent the custom to make these deductions. The 
workman is guaranteed on account of this payment necessary atten- 
tion in cases of accident, and sometimes of illness, either his own or 
that of members of his family. The table shows that this practice is 
not at all conmion except in the Southern district, where were found 
over 40 per cent of all the men reported as paying such fees. This 
is probably due to the fact that many of the southern plants are 
small isolated plants, usually blast furnaces, and are associated closely 
with mining operations. 

PAYMENT OF MEDICAL FEES IN ESTABLISHMENTS FOR WmCH REPORTS WERE 

SECURED IN SPECIFIED DISTRICTS. 



Districts 



EBStem 

Piltsburjrh.. 
Great Lakes. 
Soatbern 



Total. 



Number of establiahnianta 
ported. 



In which 

fees are 

paid. 



3 

2 

14 



19 



In which 

fees are 

not paid. 



8 

30 

13 

9 



OS 



TotaL 



8 

S3 
20 
23 



M 



Nimhv of wwkmflD fai e^ 
tabliahments reportad. 



Paying 



6,701 
4,452 
7,791 



13,944 



Not 






18,883 

58,201 

33,429 

2,400 



113,018 



TotaL 



18,962 
04«963 
37,«*1 
10,2S7 



131,963 



The system is one liable to serious abuses. The medical attention 
may be farmed out to a practitioner who, having other interests and 
not receiving a very generous return for his work, is neglectful of 
the patients coming from the iron works. The temptation is also 
very considerable to make the fee which is retained by the company 
a source of profit. 

IiTABIIilTY IKSXJBANCX. 

A second method of providing against the expense incident to 
industrial accident is that of carrying liability insurance. The 
smaller plants in the iron and steel industry very generally carry 
such insurance. The obligations of the liability companies under 
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these contracts are so varied that they can not be stated summarily. 
As a rule they involve the payment of the cost of the first treatment 
necessary in case of accidents and always include an obHgation to 
defend suits brought against the insured company and the payment 
of judgments against the company up to the amount of the policy. 
In a few instances companies carry a policy which calls for stated 
weekly payments to the injured workman during his period of dis- 
ability. 

BENEFIT ASSOCIATIONS. 

A third method of provision is the organization of benefit associa- 
tions. The following table indicates the extent to which such asso- 
ciations have been used in the portion of the iron and steel industry 
from which information is available: 

PAYICBNT OF DUES TO DISABLEMENT AND BENEFICIAL FUNDS IN ESTABLISHMENTS 
FOR WmCH REPORTS WERE SECURED IN SPEaFIED DISTRICTS. 



District!. 



Eastern 

Pittsburgh.. 
Great Lakes 
Southara... 

Total. 



Number of establishments. 



Haying 
pay- 
ments. 



8 
8 
3 

8 



27 



Not hav- 
ing pay- 
ments. 



25 

17 
15 



67 



TotaL 



8 
33 
20 
23 



84 



Number of workmen. 



Making 
pay- 
ments. 



18,862 

25,055 

4,223 

2,972 



51,112 



Not mak- 
ing pay- 
ments. 



39,907 

33,658 

7,285 



80,850 



TotaL 



18,862 
64,962 
37,881 
10,257 



131,962 



All the establishments included in the table have some form of as- 
sociation, and it is known that many others not specifically included 
in this report have similar organizations. In the Southern district 
the method takes more commonly the form of disablement funds, 
which are retained out of the wages of the employees by the compan- 
ies, and are administered by them in the same manner as the funds 
arising from the medical fees. Where these associations have been 
most thoroughly developed, they take the form of mutual insurance 
companies. The workmen who are members of the society pay into 
its treasury regular dues, and the operating company often makes 
stated or extraordinary contributions and guarantees the payment 
of the benefits provided by the constitution. 

Since these societies have been of very considerable importance in 
a number of large companies, it is desirable to present the facts with 
regard to their organization and operations with considerable detail. 
In Appendix I the constitutiou of an association is presented in 
full. The association under consideration provides weekly benefits 
in case of sickness and accident, a death benefit to the dependents in 
certain cases, and to those members who pay a special assessment 
guarantees a pension after a certain age and certain period of service. 
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Xomin&IlT membeisLip in this association is Toluntary with the 
employees; but it is so well understood that crery employee is ex- 
pected to join the association that Tcry few fail to do so. The com- 
pany is, by the constitution, made the treasurer of the association; it 
supphes oSLce room and necessary clerical service, makes annual 
contribution to the treasure of ''$1 for each member of the associa- 
tion entitled to benefits during the whole year," and guarantees the 
payment of the benefits provided. In consideration of these items 
furnished by the company each applicant for membership is required 
to execute a release to the company "of all action for damages result- 
ing from accident to him while he is a member of this association.'' 
The company has the right to cancel its agreement by giving six 
months' notice, and such cancellation of the agreement dissolves the 
association. Upon such dissolution the company may ^>ply any 
money which may remain in the treasury to certain charitable pur- 
pos^?s specified in the constitution. 

The membership is divided into three classes — a general class who 
are able to pass a medical examination prescribed by the board of 
directors; a restricted class, including those who have some physical 
defect or are alx)ve 55 years of age; and a special class who by tlie 
payment of an extra fee become entitled to the payment of an extra 
Ixmefit. The general class is divided on the basis of age into two 
di^Tsions, those not over 45 years of age and those over 45, the 
montUy dues of division 1 being 90 cents and of division 2, $1.15. 
The benefits in the general class are $5 per week for disability result- 
ing from accident or sickness, $100 burial fee in case of death, and a 
specified amount for the loss of different bodily members, running up 
to $1,000 in case of total blindness or in case of death by accident. 
The restricted class has the same weekly benefit as the general class; 
but the other benefits are one-half those furnished to members of the 
general class, and their monthly fee is 50 cents instead of 90. 

The association operates its own hospital. When members of the 
association arc admitted to the hospital, if they have no persons 
depen(l(»nt upon tliem, the weekly benefits provided for are turned 
over to tlie hosj)ital. The constitution provides that a member shall 
not be entitled to disability or death benefits from accidents due to 
intoxication or willful negligence on his part. The directors are, 
hK)wever, empowered in cases where a claim for death benefit has bein 
rejecte^d on any of the above grounds to allow a sum not exceeding 
$100 for funeral expenses. The annual reports of the associatiou 
indicate tliat such an allowance is almost invariably made. 

The following table presents the changes in membership which 
have occurred in this association during the period of six yearSi from 
1005 to 1910: 
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ICSHBERSHIF IN A BENEFICIAL ASSOCIATION FOR YEARS, 190S TO 1910. 



Membership. 



Memben, lannary 1 

Newmemben 

ICemben niostatad 

Total 

Mtonben deonsed 

Memben who left empIoTinent... 
Net membenhlp December 31.... 
Aoddental deaths In line of duty. 



1006 


1906 


1907 


1908 


1909 


1910 


11,631 

' 14,023 

6,640 


16,661 

13,983 

6,733 


16,606 

11,706 

6,689 


13,678 
4,169 
6,934 


13,731 

10,792 

8,162 


16,907 

13,043 

6,135 


32,303 


86,377 


86,002 


24,681 


32,686 


36,176 


119 

' 16,523 

16,661 

40 


127 
19,642 
16,608 

46 


165 

21,259 

13,678 

47 


109 

10, Ml 

13,731 

22 


139 

15,549 

16,997 

62 


166 

20,600 

16,610 

46 



It appears from this table that the number of employees necessary 
to man the establishment from which the membership is drawn 
averaged 14,701 on January 1 for the six years. In order to main- 
tain this working force it is necessary each year to recruit it by 
adding new employees or reemploying those who have for a time 
been out of service to the number of about 18,169 workmen. To 
state the matter in another way, there is during a normal year a 
change in the personnel of about 124 per cent. The table also shows 
that deaths due to accident have been almost uniform throughout 
the six years, except in 1908, when during the depression they dropped 
to a low point, and in 1909, when during recovery from the depression 
they rose much above the ordinary level. 

In the following table the receipts and disbursements of the six 
years are arranged in such form that they may be readily compared. 

RECEIPTS AND DISBURSEMENTS IN A BENEFICIAL ASSOCIATION FOR YEARS, 1906 

TO 1910. 



Items. 



ftECSIPTS. 

Does froxn niflinbefs. .. . ....... 

From compAiiy 

From hoQ>ltal 

Total 

1II8BVX8SMBNT8. 

ForaccldentB 

For sickness 

For hospital and medical ex- 
penses 

For other expenses 

Total 

Ayeiage benefits per member 
for accidents 



1905 



1173,122.00 
lb, 033. 67 
3,648.00 



193,703.57 



119,4S3.44 
30,462.12 

14,056.00 
9,408.68 



173,410.24 



>8.66 



1006 



1197,708.03 
19,118.00 
3,690.00 



220,516.03 



141,589.78 
32,863.43 

17,264.00 
12, 175. 15 



203,892.36 



*8.93 



1907 



1198,546.02 
19,438.31 
4,372.00 



222,356.33 



147,621.24 
38,455.68 

22,202.00 
13,219.08 



221,498.00 



*9.33 



1908 



$135, 362. a3 
14,228.66 
2,220.00 



1180,495.35 
20,834.57 
1,070.00 



151,810.98 



86,307.65 
40,196.70 

18,085.00 
10,932.20 



155,521.55 



<7.94 



1909 



202,399.02 



141,393.41 
38,109.91 

20,588.00 
13,344.68 



213,436.00 



»9.59 



1910 



1201,538.38 

24,084.08 

1,655.00 



227,277.46 



149,742.63 
37,532.02 

29,074.00 

18,286.90 

•# ■ ■ 

234,635.55 



•9.37 



Incladlng 
^Including 
■Including 
^Including 
(Inclading 
(Including 



4S cents 
45 cents 
63 cents 
72 cents 
62 cents 
M cents 



for burial 
for burial 
for burial 
for burial 
for burial 
for burial 



fees, part of which 
fees, part of which 
fees, part of which 
fees, part of which 
fees, part of which 
fees, part of which 



were for deaths other than from accidents, 
were for deaths other than from accidents, 
were for deaths other than from accidents, 
were for deaths other than from accidents, 
were for deaths other tban from accidents. 
were for deaths other than from accidents. 
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The gross amount expended for any particular purpose in a given 
year is not of great significance, since extraordinary conditions in that 
year may materially influence these items. Except for the depressed 
year of 1 908 the employment has not shown great variation. Since the 
conditions of payment of benefits have remained imchanged through- 
out these years and the average number of people employed has not 
varied greatly, it is possible by comparison of the number of employees 
with the amounts expended for 'accident benefits to get a reasonably 
accurate idea of the trend of accidents. The average payment per 
member of the association for accident benefits appears in the table 
as follows: 1905, $8.66; 1906, $8.93; 1907, $9.33; 1908, $7.94; 1909, 
$9.59; 1910, $9.37. It is evident from these figures that the accident 
rate which underlies them has not greatly changed in these years. 
Such change as has occurred has been in the directioxi of a higher 
rate. 

For purposes of this discussion the following questions may be 
considered with regard to such an association as this: (1) Is the 
association operated in an efiicient manner? (2) In what respects 
has the condition of the employees who have come imder it been im- 
proved as contrasted with the condition prior to the formation of the 
association? (3) Upon whom does the burden of the maintenance 
of the association really fall? (4) Are the benefits accruing to the 
members of the association a reasonable return for the payments 
which they are making? (5) Does the operation of the association 
provide indemnity in accord with the best practice? (6) What 
effect does the existence of such a society have upon the accident 
problem ? 

In regard to the first question it may be said that this particu- 
lar association and many others like it have received the attention 
of some of the most capable men connected with the companies in 
which they have been formed, that almost without exception they 
have been admirably managed, much time and thought having been 
given gratuitously to their operation, and that from this standpoint 
they have been efficient. 

In every case prior to the formation of such an association the 
situation under the operation of existing law has been one in which 
the larger number of those injured received nothing whatever. Some 
few were awarded considerable sums, but in these cases very larg^ 
portions of the awards connnonly went for legal expenses. These 
associations have brought it about that practically every workman, 
under their provisions would in case of injury receive some relief, and 
the expenditure of considerable portions of the relief for legal advice 
has largely ceased. Inasmuch as these legal contests were the 
source of great irritation and bitterness between employer and 
employeei the organization of these associationB has beea (rf benefit 
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in promoting good feeling. The employing company and the em- 
ployed men cooperate in the management of the society and so come 
into relations with each other which make for mutual understanding. 

With regard to the incidence of the economic burden, it varies con- 
siderably in the different societies. In every case, however, the 
major fraction of the funds necessary to carry it on is provided by 
the work people, the company usually furnishing the administrative 
skill necessary to the success of the organization and contributing to 
the benefit funds. A somewhat peculiar condition prevails in the 
particular society under consideration. The section of the constitu- 
tion providing for the regular payment by the company of a sum 
'' equal to $1 for each member of the association entitled to benefits 
during the whole year'' has already been quoted. Assembling the 
contributions of the company made under this heading and the 
further contributions made for clerical and other service, it is found 
that these contributions ranged from $14,228 in 1908 to $24,084 in 
1910. Considering the disbursements, those for hospital and medical 
attendance ranged from $14,056 in 1905 to $29,074 in 1910. The 
aggregate expenditures for this item during the 6 years under con- 
sideration exceed the contributions of the company for all purposes 
by $7,626.82. Throughout the iron and steel industry the majority 
of the companies provide these necessary hospital and medical 
facilities entirely at their own expense. This company operating a 
beneficial association has applied to this form of relief both its own 
contribution and more than $7,000 drawn from the payments made 
by the men. In view of the fact that the company owns the hospital 
used by the association and furnishes certain workmen employed 
about it, it is fair to offset these items agauist this cost of hospital 
provision and regard the company as meeting this item of expense. 
With this allowance the situation ia this: The burden of providing 
accident and sickness benefits falls entirely upon the workmen, with no 
contribution for this purpose from the company. 

Contrasted with the rates charged by, ordinary insurance com- 
panies for occupations of equal hazard, the average payment per 
member for accident and siclmess is decidedly low, so that it may bo 
said that such a society where, as in this case, the entire payments are 
derived from the workmen affords them less expensive insurance 
than they could secure in any other way. It is also the fact that 
with so fluctuating a body of workpeople it would be quite impossible 
that tl^ey should of their own initiative secure any satisfactory 
insurance. 

Concerning the adequacy of such an association to meet the accident 
situatioUi it must be said that it distinctly fails at a critical point 
between the ideas of the past and the ideas of the present. Down to 
a vety recent period in this country the attempt has been to adjust 
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the question of industrial accidents on the basis of fault. If the 
employer could be shown to be in fault he must bear the burden. 
Conversely, if the worker were at fault he must bear the burden. The 
present idea is that of placing the burden upon the industry; that is, 
accidents are to be regarded in the same light as are breakages of 
machinery. They must be repaired and ike cost of the repair is 
ultimately transferred to the consumer of the product. It will be 
noticed that the operation of such a society as has been described 
above is strictly out of harmony with this idea at one important point. 
While it improves the condition of the workman very materially, it 
saddles him with a large part, or with the entire economic burden due 
to hia disability. With the advance of the idea that this burden 
should be borne by the industry rather than by the man, a very 
material modification of the methods and aims of such societies will 
inevitably be necessary. 

The final question is much the most important from the standpoint 
of this report. It has been seen above that, judged both by the 
number of fatalities occurring from year to year and by the imiformity 
of the payments, made per member on account of the accident benefit, 
the company in question has not made much progress in the direction 
of accident prevention. From the facts shown in other parts of this 
report, it is known that this company has an abnormally high accident 
rate. Its static condition is not due to the fact that it has progressed 
so far that little more can be expected. It belongs in the class in 
which there has been Utt^e development of the safety system, described 
as class C of the three divisions shown in Chapter I^page 45. It is 
accordingly necessary to inquire what effect the existence of this form 
of accident relief may have had upon the development of an efficient 
safety system. At two points the existence of such a society seems 
very likely to prevent adequate attention to safeguarding. The 
judgment that this is likely to be the case is reenforced by the fact, 
discovered in the course of this investigation, that every plant studied 
in which this form of accident relief was the exclusive form had, 
unless some other influence had modified conditions, an accident rate 
higher than was reasonable. 

The first influence against scientific accident prevention is exerted 
upon the company. The results arising from the operation of th^ 
association lead inevitably to a condition of satisfaction with regard- 
to accidents and do not tend to remove the feehng of helplessness 
which has so long characterized the steel industry. It has beea 
noticed that the cost of benefits under the system in operation in this 
company rests entirely upon the workpeople. This being the case 
it will not be directly evident to the company that efforts in the 
direction of safeguarding would be of financial benefit. In the absence 
of pressure of this kind it is imUkely that efforts toward greater safety 
will be initiated. 
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The second effect of the existence of such a society is upon the 
working force. Since some provision for the care of the workman 
when accidents occur has been made, it will be true that the workman, 
impressed as be is very sure to be with the idea that hazards of this 
particular kind of work are without remedy, will not be likely to 
consider ways and means for reducing those hazards. On the whole 
the situation seems to be a case of ''good; the enemy of the best.'' 
The association performs a useful function, but in performing that 
function it has stood squarely in the way, both so far as the com- 
pany and the workmen are concerned, of a really thoroughgoing 
effort to meet and master the accident problem. 

It is desirable in this connection to present a comparison which will 
show clearly what might have been accomplished by accompanying 
a remedial effort by an equally vigorous one directed toward the 
source of the difficulty. It has been shown that employment in the 
plant under consideration was nearly uniform from 1905 to 1910, 
except for the year 1908. The number of deaths and the average 
payments per member both indicate a nearly stable condition. In 
the absence of precise figures regarding accidents other than fatalities 
the average benefit payments per member are assumed to represent 
the trend of accident rates, and relative figures showing this trend 
have been computed from these averages, using 1905 as 100. Relative 
rates based on the accident rates in a plant with a well-developed 
safety system are brought into comparison with these figures in the 
table which follows. The last column of the table shows the per- 
centage of loss from accidents possible to avoid by reducing the rates 
in the plant under consideration to thosQ in the plant with good safety 
conditions. 



PER CENT OP LOSS FROM ACCTDENTS POSSIBLE TO SAVE BY REDUCINO THE ACCI- 
DENT RATES FOR THE PLANT UNDER CONSIDERATION TO THE RATES FOR A PLANT 
HAVING A GOOD SAFETY ORGANIZATION, 1905 TO 1910. 

[In the absonoe of data for computing actual accident rates for Plant I tt la assumed that the trend of aocl- 
dent rates follows that of the avera^re benefits paid and that the relative accident rate is expressed approx- 
imately by the relative amoimt of benefits shown in the third column.] 



1905 
19(M 
1907 
1908 
1909 
1910 



Averacje benefits per mem- 
ber for accidents in Plant 
I (the plant whose bene- 
fit society is under dis- 
cussion). 


Accident rates per 1,000 
300-day workers in Plant 
II (a plant with good 
safety organization). 


Actual 
amount 


Relative 

timount 

(1905-100). 


Actual rate. 


Relative 

rate 

(1905-100). 


98.66 
8.93 
9.33 
7.94 
9.59 
9.37 


100 
103 
108 
92 
111 
108 


300 
214 
189 
150 
174 
133 


100 
71 
63 
50 
68 
44 



Per cent of accident 
loss apparently po»> 
sible to save in Plant 
I, assuming that the 
relative benefits rep- 
resent approximately 
the relative accident 
rates and could be 
reduced to the rela* 
tive rates shown for 
Plant II. 



31 
42 
46 
48 
59 
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The table shows that by an effort toward safety as successful as 
that shown in Plant II from 31 to 59 per cent of the accidents which 
occurred in Plant I might have been eliminated in the years from 
1906 to 1910. What this would have meant to the company is indi- 
cated approximately in the following table. For instance, the asso- 
ciation expended in 1910 for accident benefits, as shown in the table 
on page 249, S149,742.63. Had the accidents been 59 per cent less 
the saving in benefits would have beeii in round numbers, S88,300. 
It is assumed that for those injured in this company the weekly wage 
is not less than $12.50 per week. Since the weekly benefit payment 
is $5 the loss in wages would be $2.50 for each dollar of benefit pay- 
ment. Multiplying the amount possible to save in benefits ($88,300) 
by $2.50 gives $220,750 as the possible loss in wages to those injured 
in 1910. The company would have saved in the necessary hospital 
expense, which, as has been noted, is the item which their various 
contributions to the association cover. In 1910 their expenditure 
for these purposes was $29,074, and a possible saving of 59 per cent 
would have amounted to about $17,200. These sums saved by the 
company would have gone far toward meeting the expense entailed 
by safeguarding effort. 

AMOUNT OP POSSIBLE SAVING BY ACCIDENT PREVENTION TO WORKPEOPLE AND 
TO COMPANY, FOR PLANT UNDER CONSIDERATION, 1906 TO l»ia 

[In this table the saving in benefit payments and in hospital charges are foond by applyine the poaslblai 
percentage of saving shown in the second column to the disbursements for accidents and for no^»itkL 
charges shown in the table on page 249.] 



Years. 



1906 
1907 
1908 
1909 
1910 



Total 



Per cent 
possible 
iosave. 



31 
42 
46 
48 
69 



Amount 
possible to 

save to 
workpeo- 
ple in 

benefit 
payments. 



143,900 
62,000 
39,700 
67,900 
88,300 



301,800 



Amount 
possible to 

save to 
company in 

hospital 

charges. 



t5,400 
0,300 
8,300 
9,900 

17,300 



50,100 



Total amouik.1 
possible to 

save by 

accident 
prerentJon^ 



71, 



77, 
lOS, 



851, 



m 
e 

to 
to 



The above table shows that, had the rates charged in the associati 
remained the same, the sum saved in accident benefits would ha 
been enough to have furnished a fund which could have been applied 
safeguarding purposes, amounting to about $301,800. In addition 
this the lessened hospital charges would have brought the sum ava 
able for accident prevention up to $351,900. The latter amoi^vJ^^ 
is as Uberal as that expended even by those companies that hi^^ ^^ 
undertaken safeguarding effort on the most generous scale. 

There is another element in this situation which it ia not pos8iK=>^ 
exactly to estimate. Not only would the company and the 
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people have gained as shown above, but there would necessarily be a 
very important increase in the efficiency of labor. An accident not 
only causes loss by its immediate effects, but the worker rarely returns 
to his task in quite the condition which he had before the accident. 
He may appear to have entirely recovered, but his efficiency is often 
somewhat reduced. The frequent occurrence of accidents has a 
depressing effect upon the entire body of workers. On the other hand 
the consciousness that efforts are constantly being made for their 
protection tends in the direction of cheerful and efficient service. 
There is reason to believe that these effects upon efficiency which 
can not be estimated in terms of dollars and cents are after all quite 
as important as those that can be so estimated. 

The organization of beneficial associations is plainly not the com- 
plete solution of the accident problem. 

CGBfPENSATIGN SYSTEMS. 

The fundamental idea. of compensation as distinguished from the 
old idea of liability is that the burden of industrial accident should be 
carried by the industry. This really means, when carried to its 
conclusion, that the burden rests upon society, which is calling for 
and using products, rather than upon either the employer of labor or 
the workmen. The incidence of this new mode 6f treating accident 
is apparently upon the employer, and if it were true that he must 
both in the beginning and ultimately bear the entire burden, he might 
be justified in feeling that it was both a serious handicap and an 
injustice. Since this form of treatment is of very recent appUcation 
in this country, although well understood and of almost universal 
application in Europe, it is desirable to present with careful attention 
to detail the plans which have been worked out and put into operation. 

Since May, 1910, approximately 140,000 of the employees in the 
iron and steel industry, as considered in this report, have been under 
the operation of such a system. The companies which have it in 
operation differ slightly in details but the essential principle is the 
same in all cases. The statement of organization which follows is 
that in force in the International Harvester Co., a subsidiary of which, 
the Wisconsin Steel Co. is included in the report. This company 
also maintains a separate organization for the provision of sickness 
benefits and old-age pensions. 

ACCIDENT RELIEF PLAN. 

1. MEMBERSHIP. 

Employees of the above named companies, who are employed in the works, twine 
millf|, lumber fliillfl, steel mills, mines, and on the railroads, are entitled to the benefits 
of this plan. 



r\ 



256 LABOR CONDITIONS IN IRON AND STEEL INDUSTRY. 

2. PURPOSE OF PLAN. 

The purpose of this plan is to insure to employees at the works, twine, steel and 
lumber inilLs, mines, and on tlie railroads, prompt, definite and adequate compensa- 
tion for injuries resulting from accidents occurring to them while engaged in the per- 
formance of their duties; and also to provide compensation to the widow, chUdren 
and relatives, who may oe dependent upon any employee whose death results from 
such accident. 

The benefits provided for by this plan will be paid regardless of legal liability on the 
part of the company, and no injured employee will require legal assistance to collect 
the money to which he is entitled. All necessary blanks and information will be 
furnished, and settlements will be made as far as possible directly with the person 
entitled to receive the benefits. 

The company will make an earnest effort to see that every dollar which becomes 
duo under this plan is promptly paid, and to save its employees from the delays and 
expenses of litigation. 

3. AMOUNT OF COMPENSATION. 

The company, witliout any contribution from the employees, under this plan will 
pay: 

in case of death: Three years' average wages, but not less than $1,500 nor more than 
$4,000. 

In case of loss of hand, foot, or eye: Special benefits as hereinafter stated. 

In case of other injuries: Ono-fourth wajr^s during the first 30 days of disability; 
if disability continues beyond 30 days, oncvhalf wages during the continuance thereof, 
but not fur more than I(M weeks from the date of the accident. Thereafter, if total 
disability continues, a pension will be paid. 

4. CONTRIBUTION BY EMPLOYEES. 

The ono-fourth wages paid by the company during the first 30 days of disability, 
will be increased to half-wages in favor of employees who make the following contri- 
butions: 

Eni])l(>yees earning $50 a month, or less, 6 cents per month; more than $50 and not 
more than $100, 8 cents per month; more than $100, 10 cents per month. 

It is <*8tiinated that these contributions, together with the one-fourth wages paid by 
th«' coiiipaiiv, will be suHlcient t^> provide half-pay for all injured employees during 
the first M) duy^ of disability. If (?xptTience shows' that the employees contributions 
art' mure than sullicient for this purpose, then the employees' contributions will be 
reduced accordingly. 

5. PAYMENT OF CONTRIBUTIONS. 

I^eductions to cov(T the employees' contributions for benefits during the first 30 
days of di-subility under this plan, will (unUss the employee gives to the works supers 
inti-ndent or ))oar(l of maiiaK^'inent writt<'n notice to the'contrary) be made from the 
(Miiployecs' \vui:< s on rei^nilar pay da>Tj on th«* following basis: Employees earning $50 
or K'S.s'ptr inoinh, (I cvnia pir juonth; jarning niort? than $50 and not more than $100 
per luonlh, 8 e<'iits jxr mouth; camiug more than $100 per month, 10 cents per month. 

6. COOPEUATION WITU COMPANY. 

The roiiii>nny '•nrivstly desin-s th<* cooperation of its employees in the payment of 
biii'-fits for ilic lirst M) ilays of disability, because it wish<'S every employee* to assist 
in \\\o ])n'ViMtioM of acridi iits. The ronipany has expended large sums in safe- 
guard iiiL,' nuuliiin r\' ;irid in tin* «'lfort to protect its employees from injury, but without 
the active coopi nui<»n of ilu' rmploycrs many accidents can not be avoided. Under 
tills plan llii' (•iim]>any and tin • employees equally divide the payment of benefits 
durini,' tli'* first MO (hu-s of <lisal»ility, and thus evrry employee oecomes financially 
int«'rist«'il in jruanlini: n^'ainst accidents and in seefng that his fellow workmen are 
e(|ually eanful. It is hoped that this mutual interest will leail to active cooperation 
on the part of the employees and that thereby accidents will be reduced to a mini- 
mum. 

7. MANAGEMENT. 

This department will be manaeed by a board of management composed of five mem- 
bers appomted by the associatea companies. 
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All employeeB neceflsary to conduct thia department shall be appointed by the 
board. The board may arrange to have the benefits paid and the necessary medical 
examinations made through the oiganization of the Employees' Benefit Association. 
Should this be done, the JSmployees' Benefit Association will be reimbursed for all 
expenses incident to the work of this department. 
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All expenses of this department shall be paid by the companies associated in the 
administration thereof. No part of the contributions from employees shall be used 
to pay expenses, but such contributions shall be used solely to pay one-half of the 
disability {benefits for the first 30 days. 

9. ANNUAL RBPOBT. 

The fiscal year of the department shall be the calendar year. A detailed report, 
including all receipts and oisbursements, shall be printed annually, and employees 
may procure copies thereof on application. 

10. MBDIGAL BXAKINBB8. 

The medical examiners shall be appointed by the board of management. In every 
case of injury they shall make an examination of the injured employee; shall decide 
when an employee is disabled, and when able to work; and shall p^orm such other 
duties as shiul be required of them by the board of management. 

No bills for medical or surgical treatment shall be paid by the company unless the 
medical examiner or the works physician finds it necessary to provide additional or 
different medical or surgical treatment, or to remove the patient to a hospital in order 
to aid prompt recovery. 

11. DIBABILITT BBNBFIT8. 

Benefits under this plan will be paid for personal injuries to employees caused by 
accidents arisiitt out of and in the course of their employment at the works, twine, 
lumber and Bteei mills, mines, and on the railroads. 

(a) For each worldns day, or part thereof, during the continuance of disability: 
During the first 30 days of disability one-quarter of the employee's average daily 

pay, and an equal amount paid out of the fund contributed by the employees, if the 
mjured employee is a contributor to such fund; 

After the first 30 days, half-pay during the continuance of disability, but not for 
more than 104 weeks from the date of the accident. 

These disability benefits shall be payable every two weeks, and, in no case, shall 
exceed $20 a week. 

(b) An employee who has received disability benefits under this plan for the period 
of 104 weeks, and who is then totally disabled, shall, so long as his total disabilitv 
continues, be paid an annual pension equal to 8 per cent of me death benefit which 
would have been payable had the acciaent resulted in death. Such pension shall 
not be less than $10 per month, and shall be payable monthly. 

(c) Disability benefits shall be based upon the average daily wages received during 
the 60 days worked preceding the accident. If the injured employee has not been 
in the company's employ for 60 days prior to the accident, then upon the average 
daily wages received auring the period he has worked. 

(d) No disability benefits shall be paid unless written claim therefor be made to 
the board of management within 30 days after the date of the accident. 

12. SPECIAL BBNBFTTS. 

Lo89 of feet and hands, 

(a) If the injury causes the immediate severiog of, or (in the opinion of the medical 
examiner or works physician) necessitates the amputation of a hsmd or foot at or above 
the wrist or ankle: 

One and one-half years' average wages, but in no event less than $500 nor more than 
$2,000; 

(b) In case of the loss of both hands or both feet, or one hand and one foot, as afore- 
said: 

Four years' average wages, but not less than $2,000. 

7447*— S. Doc no, 6^-1, vol 4 ^17 
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Eyes, 

(a) In case of the total and irrecoverable loss of the sight of one eye: 
Three-fourths' of the average yearly wages; 

(b) In case of the total and irrecoverable loss of the sight of both eyes: 
Four years' average wages, but not less than $2,000. 

Payment of special benefits. 

An employee receiving special benefits shall not be entitled to any other benefits 
except as hereinafter stated: 

If an employee entitled to special benefits dies before the payment thereof, no special 
benefits shall be paid, but his dependent relatives shall be entitled to death benefits 
as hereinafter provided. If an employee who has received special benefits dies as the 
result of the injury within 12 months from the date thereof, then death benefits shall 
be paid, but there shall be deducted from such death benefits all sums theretofore paid 
afl special benefits. 

No special benefits shall be paid on the basis of annual wages exceeding $2,000; nor 
unless the loss of foot, hand, or eye shall occur within 12 months after the date of the 
injury and shall be the direct result of the injury, nor unless written claim therefor 
be made to the board of management within 30 days after the loss of the hand, foot or 
eye. 

13. LUMP-SUM SETTLEMENTS. 

In case of serious injury, where the employee desires to accept a lump sum in lieu 
of weeklv disabilitv benefits and pension, the board of management has authority to 
make full and final settlement with such employee on such terms as may be ag^feed 
upon in writing. 

14. DEATH BENEFITS. 

The amount of compensation for death resulting from accidental injury arising out 
of and in the course of employment shall be: 

If the employee leaves a widow, child or children, or other relatives, dependent 
upon his earnings for their support, benefits shall be paid as follows: 

(a) If death results from sucn accident before the expiration of 16 weeks from the 
date thereof: 

Three years' average wages (but not less than $1,500 nor more than $4,000). 

(b) If death results from such accident between the end of the sixteenth week and 
the end of the fifty-second week after the date thereof: 

Two years' average wages (but not more than $3,000), less all disability benefits paid. 

If the employee leave no widow, children or other relatives, dependent upon him for 
their support, then reasonable hosT>ital and medical expenses, and a further sum for 
burial expenses not less than $75 nor more than $100. 

All death benefits shall be paid to the administrator or executor of the deceased 
employee, in trust for his widow, children, or relatives^ who were dependent. 

No death benefits shall be paid unless death result within 62 weeks from the date of 
the iiccident, nor unless a written claim therefor shall be filed by the executor or admin- 
istjator of the deceased employee with the board of management within 3 months after 
the employee's death. 

15. AVERAGE YEARLY WAGES. 

"Average yearly wa<^es" as used herein with reference to special and death benefits 
shall be computed a*i follows: 

The employee's average daily wages during the year of his emplo>rment preceding 
the date of the accident nhall be multiplied by the number of working days in that 
year. If the injured employee has not been employed for a whole year, then the 
average yearlv wages shall be computed by multiplying such employee's average 
daily wages, diurin^^ the time he has been employed, by the number of working days 
in the year precedmg the date of the accident. 

16. NOTICE OP ACCIDENT. 

To entitle an injured employee to benefits, he must immediately give notice, or caiue 
notico to be given, to his timekeeper, of the time and place of the accident, the nature 
and cause of the injury, and of his residence address, and must submit immediately to 
a physical examination by the medical examiner or works physician, or other physidan 
designated by the company, and strictly follow the directions given by such medical 
examiner or phyncian. 
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The payment of benefita shall cease if the injured employee refuses to follow the 
directions of the medical examiner, works physician, or physician desi^ated by the 
company, and shall cease when the medical examiner or works physician reports an 
employee who has been injured as able to work. 

17. DIBABILITT DEFINED. 

The word "disability," whenever used in this plan, means inability to work at any 
gainful occupation whatsoever, whether of the kmd the employee was engaged in at 
ibe time of the injury, or not. 

No benefits shall be paid unless the injury or death is caused, directly and solely, 
by an accident arising out of and in the course of the employment. Benefits shall not 
be paid for any injurv or death caused by accident unless there shall be external and 
visible marks upon the body of physical injuries, which, in case of death, must have 
been sufficient to have caused such death. Benefits shall not be paid for any injury 
or death resulting from or caused, directly or indirectly, whollv or in part, by the 
intoxication or partial intoxication of the employee, or by his failure to use the ^ety 
appliances DFOvided by the company, or by his gross or willful misconduct. 

No benents shall be paid for injuries resulting from accidents due to causes beyond 
the control of the employer, sucn as riots, conflagrations, lightning, cyclones, hurri* 
canes, storms, floods, earthquakes, or any acts of God. 



18. MEANING OP WORD ''COMPANY." 

The word "company '' whenever used in this plan, shall mean the company for which 
the employee is working when injured. 

19. ADJUSTMENT OP CLAIMS. 

The decision of the medical examiner or works physician as to the existence and dura^ 
tion of disability shall, subject to the approval of the board of management, be binding 
upon all employe^. - The decision of tne board shall be final in regard to all questions 
arising in connection with the administration of the department and Uie payment of 
benents; provided, however, that any employee dissatisfied with the decision of the 
board of manaji;ement, may take an appeal, m writing, to the trustees of the Employees' 
Benefit Association. Such appeal snail be taken in the same manner, and upon the 
same notice, as is required by tne rules of the benefit association in the case of appeals 
from the deciuon of the superintendent of said association to the trustees thereof. 

20. ACCEPTANCE OP BENEFTTS. 

The acceptance of any of the benefits herein provided shall operate as a release and 
satisfaction of all claims against the company, and all other companies associated in this 
department, azisine out of the injury or death for which such benefits are paid. All 
persons accepting benefits shall give a written receipt evidencing such release. No 
death benefits shall be due or payable unless such a release shall have been duly exe- 
cuted by all persons who might legally assert any claim growing out of the death of the 
employee. The commencing of any legal action whatsoever against any of the com- 
panies associated in this department on account of such injury, by the employee, or in 
the event of hia death, by his executor, administrator, or personal representatives, 
shall be a bar to the recovery of any and all benefits herein provided; but in such event 
the employee shall be entitled to have refunded to him any contributions paid since 
the receipt by him of disability benefits, and no more. 

The benefits of this plan are offered upon the express condition that all the rules 
and regulations herein contained shall be faithfully and strictly obeved by the 
employees^ and a complete compliance with each and all such rules and regulations 
shall be and is a condition precedent to the right to receive any benefits whatsoever* 

21. AMENDMENT OP PLAN. 

The company reserves the right to change, alter or modify these regulations at any 
time. Notices of all changjes shall be posted at the works, mills, mines and railroad 
stations at least 30 days prior to the date the same become effective. Such changes 
shall not apply to cases of injury occurring prior to the date when the change becomes 
effective. 

Note. — If the person entitled to receive death benefits so desires, the company will 
pay the amount of death benefits in monthly installments of not less than |20 each, 
and allow 4 per cent interest upon all unpaid balances. 
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Somo points in the foregoing constitution should receive special 
comment. Immediately upon entering the service of the company the 
employee, without the necessity of any action on his own part, becomes 
entitled to the benefits of the plan. In case of injury the plan 13 
so adjusted that automatically the case is brought under consider- 
ation and the benefits provided are available for the injured workman 
and his dependents. One feature in which this plan dilTers from some 
others which are in operation is that the payments during the first 
30 days of disability are on a lower scale, but begin with the date 
of the accident. By means of a very small contribution the employee 
can increase the possible benefits during the first 30 days of dis- 
ability from one-fourth to one-half his ordinary wages. The period 
during which benefits will be paid is 104 weeks, a period twice as long 
as that provided in a number of similar plans. It is provided that 
the contributions and the benefit funds received from the workmen 
shall not in any case be applied to the ordinary expenses of the organ- 
ization, but shall be applied entirely to increasing the benefits. The 
costs of all necessary medical and surgical treatment are borne by the 
company. If disability continues beyond the period of 104 weeks 
the injured employee is transferred to the pension department and 
receives thereafter, so long as disability continues, a pension of not 
less than $10 per month. For loss of a hand or foot not less than 
$500 nor more than $2,000 is paid; of both hands or both feet, 
or one hand and one foot, not less than $2,000; for complete blind- 
ness not less than $2,000. The death benefits provided range from 
a minimum of $1,500 to a maximum of $4,000. While the constitu- 
tion contains a requirement that the injured employee shall give 
notice of his injury in order to bo eligible to benefit, in practice the 
system of administration followed renders such notice in most cases 
unnecessary. Under the normal and orderly operation of the plan 
the injured workman will receive his appropriate benefits with a 
minimum of responsibility and attention on his own part. The ac- 
ceptance of the benefits provided for in the plan operates as a release 
for all claims against the company. 

The advantages of such a plan as this have been brought out inci- 
dentally in the preceding discussion. They may be summarized as 
follows: First, it removes from consideration the very difficult ques- 
tion of responsibility. So many and such obscure factors enter into 
the question of the relative responsibility of employer and employee 
that it is entirely impossible to be sure, even under the most searching 
judicial inquiry, that they have been correctly determined. This 
difficulty of determination brings it about that in almost every case 
where an attempt is made to settle the question upon that basis the 
most bitter antagonisms are generated between the parties. The 
elimination to a large degree of such antagonisms is one of the first 
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and most important fruits of such a relief plan. Second, prompt and 
adequate relief is provided in each case. Under the old plan relief 
was never prompt and was never equitably distributed. A few 
claimants succeeded in obtaining large sums; the great majority 
obtained nothing at all. Third, the necessary effect of such a system, 
both upon employer and employee, is to direct adequate attention 
to the subject of accident prevention. The employer, who now has 
a definite financial responsibility toward each accident, will desire on 
this account to reduce them to a minimum. He is in a position to 
initiate and procure intelligent and effective measures in this direc^ 
tion, as appears in the discussions of Chapters I and II. The work- 
man, on the other hand, is relieved of anxiety with regard to the sit- 
uation of his family in case he suffers an injury, and very soon, if it 
is particularly brought to his attention, realizes that an accident 
prevented not only saves him the personal suffering incident to such 
occurrences, but also benefits him in the larger financial return inci- 
dent to steady ability to earn his wages. Nothing has been more 
noticeable in the course of this investigation than the remarkable 
response made by the working people to safety effort. It is not too 
much to say that the important reductions in accident rates which 
have been achieved wherever the effort has been vigorously prose- 
cuted are due very largely to this cooperation on the part of the work- 
ers. It is extremely doubtful whether such cooperation can by any 
possibility be attained without the adoption of the compensation 
system. Repeated instances have been observed in the course of the 
investigation where every other method of promoting safety seemed 
to be in a vigorous operation, but in nearly all these cases the acci- 
dent rates showed that the results were less satisfactory than in 
similar establishments having compensation. Both theoretically and 
practically the system appears to be a necessary element in success- 
ful safety work. 

The largest system of this kind in operation in the country is that 
of the United States Steel Corporation. It is, of course, impossible 
to determine in the brief time during which it has been in operation 
the degree to which it is adapted to the situation. Some figures are 
available for the operation of this plan for the first 1 1 months of its 
existence. This period ended March 1, 1911. The data are those 
pertaining to the manufacturing operations of the company, and do 
not include mining, transportation, etc. The number of men 
affected during this period in the manufacturing plants was 132,561. 
The total cost of the plan during that period was $1,227,237.99. 
This outlay was distributed among the different items of expense as 
follows: Temporary disabilities, 12 per cent; permanent disabilities, 
22 per cent; death benefits, 25 per cent; or a total of 59 per cent 
going directly to the injured workmen for benefits. The collateral 
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expenses for emergency attention and hospitals were 24 per cent. 
The operating expenses of the safety departments, inspection, and 
other similar items were 17 per cent. This last item does not include 
expenditures in the way of safety devices or other measures tending 
to safeguard the worker. The annual cost per man employed of the 
operation of this plan was, on the basis of the 11 months in question, 
SIO.IO. When it is remembered that for occupations of the degree of 
hazard found in the steel mills the rate of accident insurance compa- 
nies for a policy giving $1,000 in case of death and $5 per week during 
disabiUty is at least $12.50 per year it will be seen that this expendi- 
ture is reasonable. Both the rate of weekly allowance and the aver- 
age death benefit are known to be considerably higher than that called 
for by the policy mentioned above. Since disabilities arising from 
accident may give rise to need for some form of pension, it is proper 
in this connection, without discussing details, to caU attention to the 
fact that such provision exists, and is available for at least 150,000 
men in the iron and steel industry. 
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APPENDIX A.—NUMBER OF POSITIONS, 300-DAY WORKERS, AND A 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPOR 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, Y 
ENDING JUNE 30, 1910— Continued. 




Plants and depiupftnents. 



Plant No. 12: 

Open hearth 

Rolling (mcchaziical) . 

Roiling (hand) 

Other 



Total. 



Plant No. 13: 
Steel foundry. 

Plant No. 14: 
Steel foundry. 

Plant No. 15: 
Puddling 



Plant No. 16: 
Open hearth . 

Yards 

Mechanical.. 
Other 



Total. 



Plant No. 17: 

Open hearth 

K oiling (mechanical). 

Yards 

Mechanical 

Other 



Total. 



Plant No. 18: 
Steel foundry. 
Other 



Total 



Plant No. 10: 
Stool foundry. 
Other 



Total. 



Plant No. 20: 

Yards 

Mechiinical . .. 
Steel foundry. 



Total. 



Plant No. 21: 

Fuddling 

RoUing(liand). 

Yards 

Mechanical . . . . 
Other 



Total, 



Plant No. 22: 
Steel foundry. 
Other 



Total. 



Plant No. 23: 
Olaat ftunaoe. 



Posi- 
tions. 


300-day 
workers. 




Accidents. 




Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


T 


116 

100 

40 

179 


120 

113 

29 

139 




3 

1 


32 
26 
21 

128 












1 


6 




495 


401 


1 


9 


207 




269 


245 






81 










739 


725 




2 


17 








52 


29 






3 










159 
39 
82 

771 


118 
32 
67 

641 


2 


2 


18 

17 

9 

95 










2 


1 




1,051 


858 


4 


3 


139 




280 
188 
1G4 
31 
129 


290 
(30 

137 
20 
83 


1 




37 

32 

23 

7 

5 










1 










3 








792 


590 


1 


4 


104 




438 
241 


453 
212 


1 


2 

1 


62 
22 








679 


665 


1 


3 


84 




313 
125 


340 
65 






16 
3 






1 








438 


405 




1 


19 










200 
(iOO 
837 


151 
454 
633 






2 

5 

69 










1 












' 1.637 


1,238 


1 




76 










84 
103 

52 
9 
9 


56 
81 
41 

/ 
7 






6 

88 

8 

1 
6 


































257 


192 






68 

19 
9 












4U5 
80 


477 
63 




1 














651 
807 


640 




1 


28 
SO 






____ 


tn 


2 
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Plants and dopartmcaits. 



Plant No. 24: 

Open hearth 

Rolling (mechanical) 

Rolling (hand) 

Tarda 

Mechanical 

Other 

Total 

Plant No. 25: 

Blast furnace ..... •• 

Plant No. 26: 

Open hearth 

Rolling (hand) 

Yards 

Mechanical 

Other 

Total 

Plant No. 27: 

Open hearth 

Rolling (mechanical) 

Rolling (hand) 

Yards 

Mechanical 

Other 

Total 

Plant No. 28: 

Rolling (mechanical) 
Other 

Total 

Plant No. 20: 

Open hearth 

Rolling (mechanical) 

Mechanical 

Other 

Total 

Plant No. 30: 

Steel foundry 

Plant No. 31: 

(>pen hearth 

Yards 

Mechanical 

Other 

Total 

Plant No. 32: 

Blastfurnace 

Plant No. 33: 

Blast furnace ..•••• • 

Rant No. 34: 

Blastfurnace i 

Plant No. 85: 

Blast furnace ..... ••< 

Plant No. 36: 

Blast fomaoe 



Posi- 
tions. 



47 
22 

108 
54 
88 

261 



580 



240 



50 

70 

00 

78 

200 



614 



87 
22 
220 
110 
76 
81 



613 



37 
204 



241 



110 
44 


85 



257 



362 



40 
.72 

70 
275 



766 



154 



356 



142 



132 



m 



300-da7 
workers. 



30 
7 

70 

37 

50 

180 



401 



266 



70 
66 

80 

70 

267 



551 



103 

20 

211 

117 

72 

70 



503 



32 
203 



235 



122 

30 

7 

83 



251 



246 



36 
280 

61 
206 



502 



110 



360 



172 



62 



168 



Accidents. 



Fatal. 



> *•«• • • • • I 



Perma- 
nent 
injury. 



Tempo- 
rary dis- 
ability 
Iday 
and oyer. 



2 

"i 



1 

'i' 

2 



8 



8 

2 

22 

32 



18 



01 



35 



2 
3 

13 
21 
37 



76 



13 
5 

26 
6 
7 

10 



76 



2 
20 



22 



11 



1 
20 



41 



307 



6 
10 
12 
27 



56 



120 
20 



10 



38 



13 



Total. 



8 

2 

23 

32 



18 



02 



36 



4 

8 
18 
22 
87 



70 



18 

6 

26 

6 

8 

10 



77 



2 
20 



22 



11 
1 
1 

81 



44 



300 



6 
10 
12 
28 



56 



122 



88 



21 



18 
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Posi- 
tions. 


SOO-day 
workers. 


Accidents. 


Plants and departments. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


To 


Plant No. 37: 

Blast furnace .,...•. ,,«r-r>..-f«--M- 


495 


578 


1 




42 












Plant No. 3S: 

Blast furnace .....................tt-- 


322 


392 


4 




10 










Plant No. 30: 

Onea hoarth 


134 

124 

16 

4ft 

25 


145 
98 
15 
45 
24 




1 


21 
19 
11 
13 




Rollintr f mcchaiiical ) 


1 




Yards 




1 




Mechanical 




1 




Other 








1 






Total 


347 


327 


1 i 3 


64 








Plant No. 40: 

RoUinc (hand ) 


153 
194 


138 
164 




1 


7 
40 




Other 












Total 


347 


302 




1 


47 












Plant No. 41: 

Rolline (hand) 


137 
196 


74 
148 


i 


3 

48 




Other 




4 










Total 


333 


222 1 4 


51 








Plant No. 42: 

Blast furnace 


457 


556 


I 




95 










Plant No. 43: 

Blast furnace 


45r. 


452 


1 2 


131 








Plant No. 44: 

Koilini; ( hfin« i ) 


261 
45 
22 
14 


ISO 
31 
15 
10 






10 
5 




Yards 








Mechan ical 








Other 






3 






••••* |.......... 




Total 


342 


236 




18 












Plant No. 45: 

Stcol foundry 


372 
135 


365 
135 




1 


11 
8 




Other 

""^^ 













Total 


507 


500 


1 


1 


19 






1 




Plant No. H\: 

Roilinc (hanil) 


92 


84 




8 










Plant No. 47: 1 
Blast furnace 1 


231 


172 


1 




24 










Plant No. 48: 

Stool foundrv 


5K7 
657 


507 
603 




2 

1 


35 
76 




Other 


1 








Total 


1.244 


1,200 


1 


3 


111 






, 




Plant No. 40: 

Open hoarth 


16 
117 


13 
117 






5 

40 




Steel foundrv 
















Total 


133 


130 


■ 


46 










Ptant No. 60: 

Blait furnace 


163 


127 


M 




9 








^Mi-vi 
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Plants and dapaitments. 



Pod- 
tlons. 



aOCMlay 
workers. 



Aocldents. 



FtetaL 



Penna- 

nent 

Injury. 



Tempo- 
rary ais> 
abUity 
Iday 
and over. 



Total 



Plant No. 61: 

Rolling (hand) 

Otber 

Total 

Plant No. 52: 

Paddling 

Rolling (hand) 

Other 

Total 

Plant No. 53: 

Open hearth 

Steel foandry 

Other 

Total 

Plant No. 64: 

Rolling (hand) 

Other 

Total 

Plant No. 55: 

. Entire plant 

Plant No. 56: 

Entire plant 

Plant No. 57: 

Blast fomace 

Other 

Total 

Plant No. 58: 

Entire plant 

Plant No. 69: 

Blast ftimaoe 

Other 

Total 

Plant No. 60: 

Blast fumaco 

Other 

Total 

Plant No. 61: 

Blastfurnace 

Bessemer 

Rolling (mechanical) 

Yards 

Mechanical 

Iron foundry 

Other 

Total 

Plant No. 62: 

Blast Aimaoe 

Plant No. 63: 

Blastfurnace 



143 
33 



176 



9 

78 
82 



160 



63 
630 
194 



887 



80 
259 



339 



262 



815 



350 
4,992 



5,342 



827 



400 
5,705 



6,105 



121 
1,879 



2,000 



754 
357 
625 
475 
1,014 
263 
280 



3,768 



378 



288 



110 
20 



130 

SSIBS 



8 
61 
76 



35 
686 
169 



790 



65 
235 



300 



85 



325 



272 
5,189 



5,461 



421 



354 

5,783 



6,137 



49 
999 



1,048 



817 
273 
500 
442 
943 
268 
260 



8,508 



318 



248 



1 
3 



4 

4 



4 

1 
1 



1 
3 



10 



2 



2 
12 



14 



2 
13 



15 



1 

9 



10 



4 

7 

42 



63 



1 
66 
24 



91 



4 

20 



24 



14 



66 



162 
1,651 



1,713 



116 



166 
697 



862 



44 

196 



240 



192 
61 

121 
22 
83 
50 
95 



624 



88 



92 



1 

11 



12 



4 

7 
44 



66 



1 
66 
96 



93 



6 
21 



26 



14 



70 



166 
1,566 



1,731 



118 



167 
714 



881 



45 
197 



242 



196 
62 

122 
22 
85 
50 



635 



89 



93 
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Port- 


«MV 


Aeddmu. 


fluUuiddiTWtmcDl*. 


P.... 


i^tSj-. 




TOUL 


Ptanl No. 64: 


'i 


14B 

344 

363 

g 


i 




i 

SI 
IW 


















































i.ftn 


\,m 


3 




60E 










Plant No. «t: 


71 


117 
42 
06 


I 




1 












» 














































781 


4g} 


I 




11] 










Pl»nlNo,«6: 


391 
431 


3M 

1 

l.OW 


J 




1«8 
136 

1 






i 














; 
























4,113 


4,1M 


11 


E 


1,1ST 








PlWlNo.eT: 


308 

M 
IM 


Ml 

m 




I 


SB 

S 


M 




i 








































ToUl 


MS 


sss 


3 


I 


373 


330 


PtaBtNo.«l: 


1,00« 

1,1U 
2.014 

1,3«1 
M4 

834 


1,360 
034 


3 


' 


i 

M 

m 

16 

m 


Jll 






















I 




















3 














«,D17 


8,109 


IS 


T 


a,o» 








PluitNo.G9: 


Z 


M 






1 


IT 


































TdUl 


8» 


H3 






71 


J» 


PlMlt No. 70: 


3M 

IS 

M 


1 


■ 


, 


T« 


:» 














1 






















I, Ml 


Ul 


3 


1 


3U 
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Posi- 
tions. 


300^y 
workers. 


Accidents. 




Plants and departments. 


Fatal. 


Perma- 
nent 
injury. 


Tempo- 
rary ais- 

abiUty 

Iday 

and over. 


TotaL 


Plant No. 71: 

RolUne (mechanical) 


122 

308 

108 

60 

34 


78 
241 
80 
45 
25 






50 
87 
7 
16 
38 


50 


Rollinff ^hftfid) .'....... ^ ..., r 






87 


Yards 


1 




8 






15 


Other 






38 









Totai 


632 


469 


1 




197 


196 








Plant No. 72: 

RolUnc (hand) 


636 
351 
117 
183 


543 
300 
100 
155 




828 
21 

15 
66 


328 


Yards 






21 


Mechanical t . . 






15 


Other 






66 










Total 


1,287 


1,098 






430 


430 










Plant No. 73: 

Kolltne (hand) 


436 

288 

92 

77 


393 

260 

83 

70 






189 
26 
19 
80 


189 


Yards 






25 








19 


Other 






80 










Total 


893 


806 






313 


313 










Plant No. 74: 

HoUing (hand) 


• 

264 

60 

. 52 


202 
46 
40 






117 

4 

22 


117 


Yards 






4 


*'w»hantml.. ...r 






22 










Total 


376 


288 






143 


143 










Plant No. 75: 


435 
281 


306 
217 






123 
63 


123 


Other 






63 










Total 


716 


525 






186 


186 










Blast fnmace 


286 
204 
93 
18 
64 
71 


200 
112 
50 
11 
40 
58 






51 
91 
31 
8 
10 
17 


51 


IBesnmer 


1 




92 


Rolling (mechan'cal) 




31 








3 








10 


Other 






17 










Total 


736 


471 


1 




903 


204 








Plant No. 77: 

Rnlliriv (hftnd) 


159 
52 


145 
52 






21 
18 


21 








18 












211 


197 






39 


39 










Plant No. 78: 


351 

151 

38 

27 


307 

129 

32 

49 






117 

4 

4 

29 


117 


Yards 


1 




5 


Mftchanlcal . 




4 


Other 






29 










Total 


667 


517 


1 




154 


155 








Plant No. 79: 

Blastfurnace 


417 
275 
326 
377 
553 
772 
233 


448 
238 
324 
304 
559 
780 
194 


1 
2 
2 
2 
2 
1 
1 


1 
1 

1 


150 
117 
158 
118 
12 
152 
149 


152 


Bessemer 


120 


Open hearth 


161 


Rolline (mochaziical) 


120 






14 


Meohanlml 




153 


Other ;.V.. ; 




150 










2,953 


2,907 


11 


3 


856 


870 
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LABOa CONDinOKS IN IBOX AND STEEL INDUSTBY. 



APPENDIX A.— NUMBER OF POSITIONS, aOO-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TOMPORARY 
INJURIES IN EACH OF 165 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 





Pod- 
tkms. 


lOPHflay 
wockcn. 


Acddents. 


Flmts and dBpartnkBts. 


FataL 


Pennft. 

nent 
Ix^lmy. 


Tempo- 
laiTdia- 

alflUty 

Idaj 

and over. 


Total 


Plant No. 80: 

Blast fnmaoB 


329 

aoi 

106 
83 
263 
245 
106 


273 
183 
134 
66 
221 
206 
191 


2 


1 


234 
90 
58 
SO 
6 
41 
90 


237 


Bfunemer. 


90 








58 


Roninjrrhand) r 






30 


Yirdt ».T 






6 


Medianifal r,.T 






41 


Othar ......w.-TT 






90 










Total 


1,394 


1,272 


2 


1 


540 


562 






PlaDtNo.81: 

BlafCamaoQ...... 


375 
282 
195 
125 
254 
145 


346 
268 
187 
118 
240 
137 


1 
1 


1 


253 

106 
116 
73 
138 
111 


254 


"Btnvmtr tt,,.-» 


107 


Roilinr (iTi*di*«ir*l) , . r . , » r . . 




116 


Yards 






n 


Mfdiin{fi4 ...... 


1 




137 


Other 




111 










Total 


1,378 


1,296 


3 


1 


794 


T9i 






Ptaat No. 82: 

Blast fu mam 


166 
281 
345 

83 
364 
380 

88 


157 
300 

297 
• 80 
354 
370 
101 






60 

n 

140 
32 
15 
67 
62 


60 


Open hearth 


1 




72 




1 


141 


Tlnllinir (band) „....,.. 




33 


Yards 


1 
1 


1 


17 




6S 


Other 




62 










Total.. .•••.•• 


1,707 


1,659 


3 


2 


456 


461 






Plant No. 83: 

Open hearth 


100 
147 
123 


69 
115 
106 


1 


1 


39 
46 

25 


41 


RoUlne Oiand) 


46 


Other 






25 










Total 


370 


290 


1 


1 


110 


m 






Plant No. 84: 

Rolllne (hand )..... 


105 


90 






19 


19 










Plant No. 85: 

RollInK (hand) 


134 


128 






29 


29 










Plant No. 86: 

Rollins (hand) 


116 


100 




1 


27 


38 








Plant No. 87: 

Rollins (hand)...... 


52 


28 






18 


IS 










Plant No. 88: 

Blast furnace 


227 
271 
124 
194 
503 


260 
276 
119 
162 
538 




2 
3 


41 
40 
15 
29 
23 


41 


Open hearth 


2 


54 


Rolling (mechanical) 


15 


RolUnK(hand) 




1 
3 


30 


Other 


2 


29 






Total 


1,319 


1,364 


4 


8 


156 


166 






Plant No. 80: 


164 
190 
59 
79 
259 
106 


196 
193 
60 
77 
272 
112 






47 
74 
15 

12 
27 


47 


Besmmer .............r... . 




1 


75 


Open hearth 




15 


Rollins (mechanJcal) 






la 


IffMhanlcal ..T.T-.rT-TT t^.. 


1 




28 


Other 














.. •*• 


Total 


866 


910 


1 


1 


175 


in 








i 
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APPIRDZZ A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 19ia--€ontinued. 





Posft- 


SOOnlay 
workws. 




Aoddents. 




TlHitB and dsptitBiMiti. 


Ffttai. 


Perma- 
nent 
injury. 


Tempo- 

laiy flUa- 

abllity 

Iday 

and over. 


Total 


Plant No. flO: 

Bhitrt fi]niaoa..«.aa««««a«..»a*».««a*.. 


423 


603 

40 
207 

93 
181 
101 
284 


a 


1 


123 

18 
51 
61 
56 
63 


128 






Plant No. 91: 

Blast nuoaDa* ■••••■•■•■••■■•■•■■■•■■■ 


100 
216 
93 
183 
118 
845 


20 




2 
1 


53 


Opflo haaith 




63 






55 


Rnllln* ))and) 






63 


OtlMT 


















Total 


1,0M 


906 


a 


8 


248 


258 






Plant No. 93: 


125 


106 
96 


1 


1 


48 


60 






Plant No. 98: 


103 




3 


24 


26 








Plant No. 9«: 


116 


103 






40 


40 










Plant No. 95: 

RnMtaiff (hand) 


201 


189 


1 


1 


84 


86 






Plant No. 96: 

iiA|)h|£ (band) 


118 


69 


51 


51 










Plant No. 97: 


42 


34 






15 


15 










Plant No. 96: 

Ronf*Mr Chand) 


154 
448 


120 
190 




2 


43 

108 


45 


nthSV ,...„....■;..;/. ;i 




106 












602 


819 




2 


151 


153 








Plant No. 99: 

B last fnmaoa 


516 
332 
576 
1,160 
1,275 
193 


511 
343 
593 
1,188 
1,296 
201 


2 


2 

2 

2 

.......... 


122 
107 
329 
249 
377 
48 


126 




100 


Rolling (meehanicftl) 


1 
8 

1 


832 


Yanl§r.'. .' 


262 


IffKThanfcal 


383 


Other 


48 












4,061 


4,131 


7 


10 


1,232 


1,240 






Plant No. 100: 

Blast furnaoft....... 


160 


173 




• 


20 


20 




««••■••«•■ 






Plant No. 101: 

Blastfurnace. 


906 
260 
261 
533 
456 
574 
236 


307 
270 
262 
384 
409 
504 
212 


1 
1 
1 
1 




49 
86 
96 
53 
80 
93 
80 


50 


Bttmmflr 




87 


f^oUlAff (mflfthanfcal) 


1 


100 


Rolllnfr (hand) 


54 


YanSf...™. :::::::;:!!::!!. :..!;.: 


1 
1 
1 


81 




1 


95 


Other • 


90 








Total 


2,637 


2,348 


6 


4 


548 


657 






Plant No. 102: 

Blast fU™«0*r..T.TT TrT,.r. ...... 


106 
564 
125 
245 
141 


86 
629 
115 
225 
129 


1 




81 

123 

51 

33 


32 


Rolling (mechanical) 


1 


124 


Yaitls 




51 


Mechanical ,..,., 




i 


34 


Other 
















Total 


1,181 


1,084 


1 


2 


238 


241 
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LABOB COin)ITIONS IN IBON AND STEEL INDU8TBT. 



APPENDIX A.—NUMBER OF POSITIONS, SOODAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 156 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 191(Kr-Continued. 





Posi- 
tions. 


SOO^lay 
workers. 


Accidents. 


Plants tnd dspartments. 


Fatal. 


Ferma- 

neai 

injury. 


Tempo- 
lary dls- 

abiUty 

Iday 

and over. 


Total. 


Pfamt No. 103: 

"BlKft ^irniiM • 


1,188 
351 
804 

2,054 
057 

1,255 
510 
423 


1,208 
338 
828 

1,061 
884 

1,250 
505 
660 


8 
1 

1 
3 
3 

1 


1 
1 


106 
80 
101 
373 
120 
107 
137 
58 


200 


Bsssemer ., 


01 


0p6n h6ftrtli 


193 


RolUne (mechanical).... 


3 
1 


3Tb 


Yards 


i:n 


IfMhanlcal 


1(» 


TroQ fouodrv 




127 


Other 






56 










Total 


7,542 


7,642 


12 


5 


1,270 


1.287 






Plant No. 104: 

Blast ftimace , 


478 

733 
1,080 

008 
1,045 

220 
1,088 


416 

613 
1,004 

015 
1,888 

231 
1,158 


3 
7 
3 
6 




115 

311 

223 

80 

153 

36 

62 


118 


Open hearth 


8 
3 
1 
2 

1 
1 


321 


Rolling (mechanical) 


229 


yards:... .7... ...........!::.: . 


85 




IM 


Foundry 


1 

1 


28 


Other 


M 






Total 


6,560 


6,225 


20 


U 


960 


1,000 






Plant No. 105: 

Rolline (hand) 


236 

187 

381 

105 

47 


154 

151 

275 

76 

34 






100 
15 
30 
16 
11 


100 


Paddl ng 






15 


Yards 






30 


Mechanical 


1 


1 
3 


18 


Other 


14 








Total 


056 


600 


1 


4 


173 


177 






Plant No. 106: 

Rolling (mechanical) 


208 
028 


108 
008 






23 
303 


2S 


oSer.*.:™ .... ......;.;.:..:;.^ 


6 


6 


213 






Total 


1,136 


1,106 


5 


6 


336 


236 






Plant No. 107: 

Blastfurnace 


108 


131 


1 




35 


36 


Plant No. 108: 

Blast furnace... •• 


663 


710 




2 


TO 


T2 


Plant No. 100: 

Rolling (hand) 


672 

316 

85 

30 


487 

220 

61 

20 


1 


1 


50 

8 

U 

13 


61 


Yards:........:::!:: :;;::i::::: 


8 


Mechanical a^.**,^ xa . 






15 


Other 




3 


U 








Total 


1,112 


806 


1 


3 


05 


99 


Plant No. 110: 

Blast furnace... ••.... 


133 


133 


1 




23 


23 








Plant No. Ill: 

Blastfurnace •• 


04 


06 






7 













Plant No. 112: 

Rolling (hand) 


235 

121 

88 

74 
65 


140 

100 

62 

52 

46 




3 


66 

3 



«3 

41 


68 


Puddling 




2 


Yards 






» 


Mechanical .....••.. 


1 


1 


S6 


Other 


41 










Total 


583 


400 


1 


3 


211 


215 






Plant No. 113: 

Rolling (hand) 

«omng^niwa; ...................... 


06 

201 

20 

48 


76 

155 

22 

37 






37 
8 

7 
U 


r 








8 


Mechanical >. 






i 


Other 




I 


14 








T^tal..... ••• • 


876 


280 




1 


a 


5« 
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APPENDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 30, 1910— Continued. 



PJants ind departmenta 



Plant No. 114: 

Rollins (hand) 

Paddling 

Yards 

Mechanical 

OUxff 

Total 

Flant No. 115: 

Blast fumaoe....... 

Plant No. 116: 

Blast fnmace 

Bossunar 

Open hearth 

Rolling (mechanical) 

RolUngChand) 

Yards 

Mechanical 

Ironfonndry 

Other 

Total 

Plant No. 117: 

Rolling (hand) 

Other.., 

Total 

Plant No. IIS: 

Blast fnmaoe ....... , 

Plant No. 119: 

Rolling (hand)...... 

Other 

Total 

Plant No. 120: 

Open hearth 

Rolling (mechanical) 

Rolling (hand) 

Yards 

Mechanical 

Other 

Total 

Plant No. 121: 

Yards 

Mechanical 

Steel foundry 

Other 

Total 

PUmt No. 122: 

Steel foundry 

Other 

Total 

Plant No. 123: 

Steel foundry 

Other 

Total 



Posi- 
tiona. 



186 

130 

266 

39 

18 



638 



720 



fi23 
363 
452 
1,579 
197 
867 
927 
142 
332 



5,382 



164 
193 



357 



227 



99 
746 



844 



166 
81 
115 
238 
133 
482 



1,215 



149 
105 
355 
112 



721 



2,189 
218 



2,407 



183 
46 



229 



SOOklay 
workers. 



119 

116 

163 

29 

13 



439 



876 



619 
432 
545 
1,583 
191 
866 
924 
142 
340 



6,672 



166 
131 



297 



186 



76 
571 



647 



157 
63 
70 
191 
107 
387 



975 



156 
110 
306 
123 



695 



2,361 
235 



2,596 



134 
34 



168 



Aooidenta. 



Fatal. 



5 
8 
1 
4 



5 
2 



22 



Perma- 
nent 
Injury. 



1 
2 



8 



Tempo- 
rary dis- 
ability 
1 day 
and over. 



64 

9 

45 

12 

8 



138 



3 



1 
3 
6 

21 
3 

11 
9 



58 



1 

6 



2 
2 



4 
4 



8 
2 



259 



125 
104 
135 
368 

56 
229 
103 

28 
107 



1,255 



11 
8 



19 



23 



2 
30 



32 



9 

2 

18 

42 

9 

26 



106 



12 

9 

108 

3 



132 



341 
76 



417 



38 
9 



47 



TotaL 



67 
9 

45 

13 
11 



144 



26S 



131 
119 
143 

393 
59 

245 

114 
28 

113 



1,335 



11 
8 



19 



25 



S 
36 



38 



9 
2 

19 

42 

9 

32 



lit 



13 

« 

HI 

3 



135 



347 



427 



49 
9 



49 
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LABOB CONDITIONS IN IRON AND STEEL INDUSTRY. 



APPENDIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND I 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPOB 
INJURIES IN EACH OF 155 PLANTS. BY DEPARTMENTS, \ 
ENDING JUNE 30, I910.r-Continued. 






Posi- 
tions. 


300-day 
workers. 


Accidents. 


Plants and departments. 


Fatal. 


Permft- 

nent 

injury. 


Tempo- 

Tory riis- 

al^ility 

1 day 

and over. 


1 


Plant No. 103: 

Blast furnace.... ••...•••...'• 


1,188 
351 
804 

2,054 
957 

1,255 
510 
423 


1,298 
338 
828 

1,961 
884 

1,259 
505 
569 


8 

1 
1 
3 
3 
1 


1 

1 


196 
89 
191 
373 
129 
107 
127 
58 




Bessemer 




Open hearth 




Rolling (mechanical) 


2 

1 




Yards 




Mechanical 




Iron foundry. 






Other 
















Total 


7,642 


7,642 


12 


6 


1,270 








Plant No. 104: 

Blast fumacfl, . ..,......,..,, . 


478 

733 
1,089 

998 
1,945 

229 
1,088 


416 

613 
1,004 

915 
1,888 

231 
1,158 


3 
7 
3 
6 




115 

311 

223 

80 

152 

26 

62 




Open heart h 


3 
3 
1 
2 
1 
1 




Rolling (mechanical) 




Yardsf.. ........::::::::::: 




ifec>i<^lcAl 




Foundry . 


1 
1 




Other 








Total 


6,560 


6,225 


20 


11 


969 




Plant No. 105: 

Rolling (hand) 


236 
187 
381 
105 

47 


154 

151 

275 

76 

34 






100 
15 
30 
16 
11 




Puddling 








Yards 








Mechanical • 


1 


1 
3 




Otlier 










Total 


956 


690 


1 


4 


172 








Plant No. 106: 

Rolling ( mechanical) 


208 
928 


198 
908 






23 
203 




Other 


5 


5 








Total 


1,136 


1,106 


5 


6 


226 








Plant No. 107: 

Blastfurnace 


108 


131 


1 




35 










Plant No. 108: 

Blastfurnace • 


C63 


710 




2 


70 










Plant No. 109: 

Rolling (hand) 


672 

316 

85 

39 


487 

229 

61 

29 


1 


1 


59 

8 

15 

13 




Yards 




Mechanical 








Otlier 




2 










Total 1 


1,112 


806 


1 


3 


95 






Plant No. 110: 

Blast furnace 


133 


133 ' 


1 




22 










Plant No. 111: 

Blast furnace 


94 


96 






7 










^^ 


Plant No. 112: 

Rolling (hand) 


235 

121 

88 

74 

65 


149' 

100 ! 

62 i 

52 

46 




2 


66 

2 



93 

41 




Puddling 






Yard.=i..7 








Mechanical 


1 


1 




Other 












Total 


583 


409 


1 


3 


211 






_^^ 


Plant No. 113: 

Rolling (hand) 


98 

201 

29 

48 


76 

166 

22 

37 






27 
8 
7 

15 




Yard.s 








Mechanical 








Other 




1 










Total 


87B 


280 




1 


67 




' 


^Hi 
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APPSNBIX A.— NUMBER OF POSITIONS, 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 165 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 80, I9ia-Continued. 





Posi- 
tions. 


300^87 
workers. 




Aoddents. 




Plants and dcpartmenti. 


FaUl. 


Perma- 
nent 
injury. 


Tempo- 
rary dis- 
ability 
Iday 
and over. 


Total* 


Plant No. 136: 

T^IM^E (hand ) 


Ill 
313 


81 
230 






12 

46 


13 


Othwr..' '.......,., .....,., 






40 










Total 


424 


311 






58 


58 










Plant No. 136: 

BlastfixroaoB..... ...•t-- 


214 


220 




1 


49 


50 






FtentNo.137: 

Blast furnaoe • .... 


102 


121 






14 


14 










Plant No. 188: 

Blast fnrnaoe 


193 
395 
103 
275 
675 
711 
1,856 


148 
393 
102 
193 
663 
597 
1,373 






42 

65 

16 

10 

118 

191 

212 


43 


Bsssemff 


1 
3 


1 


67 


Rolling Ouind) 


19 


Pnddlbic. ...!... 




10 


Yards. .~. *. 


4 
2 
1 




123 


IfMhanlral , 




199 


Other 


13 


236 






Total 


4,208 


3,369 


11 


14 


654 


673 






Plant No. 139: 

Kntirs plant 


347 


340 




3 


98 


9B 








Plant Mo. 140: 

OTwn hflartl* .......................... 


200 

66 

244 


222 

64 

246 






12 

5 

69 


13 


RftlllPir (band) 






A 


Otber 






69 










Total 


510 


532 






76 


70 










Pknt No. 141: 

PUddUnS...,,.,. ,rr r. r 


42 

20 


33 
15 






2 


2 


Other., r. 


















Total 


62 


48 






2 


3 










Plant No. 142: 

Entire plant 


331 


273 




2 


21 


23 








Plant No. 143: 

Entire plant 


219 


185 




1 


72 


73 








Plant No. 144: 

Entire plant. • 


954 


782 




4 


46 


50 








Plant No. 146: 

Blast fiimaoe 


248 
133 
100 
351 
179 
254 
131 


288 
137 
103 
363 
191 
271 
138 




2 


86 

93 

21 

164 

115 

103 

7 


88 


Bessemer 


2 
3 


95 






24 




1 


105 


Yards 


2 


117 




1 
1 


104 


Other 




8 








Total 


1,396 


1,491 


7 


5 


589 


601 






Plant No. 146; 


174 


180 


1 




83 


84 








Paddling 


152 
219 
252 


173 
180 
267 






3 
65 
32 


9 








65 


Other.'..' 1 




• 


33 










Total 


023 


620 







100 


too 







878 
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APPXirDIX A.— NUMBER OF POSITIONS. 300-DAY WORKERS, AND ACCI- 
DENTS RESULTING IN FATAL, PERMANENT, AND TEMPORARY 
INJURIES IN EACH OF 155 PLANTS, BY DEPARTMENTS, YEAR 
ENDING JUNE 80, 1910-Goncluded. 





POBi- 
tiODi. 


aoo-dar 

workaia. 


AoddentB. 


Flanti ind (topwtmflnti. 


Fatal. 


Ponn^ 

nent 

bijiirj. 


Tempo- 
larrdla- 

al^ty 

Iday 

andorer. 


TotaL 


What No. 148: 

Pn<ldUnir... r. ,t.,t,... 


170 
800 


100 
834 






2 
41 


3 


Other.. r. 






41 










Total 


580 


583 






43 


« 










Vint No. 140: 

BtBfd frandiT ••■•••....•.. 


134 


U4 






16 


U 










Vtait No. 150: 

PoddllDS 


123 
540 
340 


147 
538 
140 






6 
89 
45 


6 


Btflftl ftnuidrT 




1 


40 


Othflr 




45 










Total 


1,021 


825 




1 


00 


n 








Plut No. 151: 

BtMd foundrT. ■.....•••• • 


286 


218 


1 




81 


32 








PlutNo. 152: 

BtMil ftnxndry •..• 


700 
384 


007 
329 






88 
25 


23 


ottiw r ,.\ v/.v...'. 




1 


35 








Total 


1,093 


036 




1 


88 


m 


Plant No. 153: 

Bteelfoundrj 


283 


292 




1 


71 


n 


Plant No. 154: 

Bteelfoundrj 


106 


69 






1 


I 


Plant No. 155: 

Bteel foundrr. .......••.* ^ tt.,t,t 


07 


02 






4 


4 
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APPXirnXX B.— ACCIDENTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 1910. 



DepArtmnti and oooo- 
padons. 



Bar and day 

Blaokamltlis 

Blacksmiths' belpen 

Biowen. 

Boiler makiea. 

Boiler makan'taelpen... 

Bottom fiUeia 

Bricklayen 

Bricklaycn' taelpen 

OageTB. 

OBrTWntCKB ••••••»•••■■•■> 

Carpenten' belpen. 

Cinder men 

Cinder BDappeiB. 

Ckaae hooken. • 

CxiaoBmena*** ••■•••••■•«• 

Dustmen. 

Eaeiiaeen, blowing 

Foremen .......«•....••• . 

Handy men 

Hookers on, pig bfeaker . . 

Iron graders. 

Vj&epfTs. 

Keepers' helpera 

Laboren 

Ladie men. • 

Larry men..... 

Le'ver men... ■•.••••>•■•* 

Loaders 

ICachinlsts 

Machinists' helpers 

ICaster mechanics 

Millwrights 

Oilers and greasers 

Painters.... .... 

Pattern makers 

Pig-breaker operators . . . • 

Pig-machine men 

Pipe fltteiB 

Pipe fitters' helpers 

H^Mir men. 

Repair men's helpers.... 

Riggers 

Riggers' helpers 

Roofers 

Bcaio-car operators 

Scrap men 

Skip-hoist operators 

Stockers. 

Stove cleaners 

Stove tenders ..••• 

Top flUers. 

Weieben 

Unolasslfled 

Not reported 

TotaL 

BESSElflB STEEL WOBKS. 

Blowers 

Bottom-housemen 

Bottom malcers 

CSiargers' helpers 

Chider men 

Ciaziemen 

Capola chargers 

Copola liners 

Foremen...............** 

Iron poarers 

Laborers 



Total 
num- 
ber 
of acci- 
dents. 



7 

7 

8 

4 

16 

17 

146 

8 

1 

7 

37 

6 

32 

80 

31 

7 

6 

1 

28 

8 

1 

5 

38 

183 

932 

16 

6 

3 

1 

39 
21 
3 
4 
19 
3 
1 
1 

12 

13 

4 

3 

2 

6 

1 

1 

4 

32 

4 

9 

2 

32 

20 

1 

35 
8 



U860 



2 
2 
1 
1 

9 
3 
3 
1 
6 
1 
216 



Aoddents lor 

which time lo^t 

was reported. 



Num- 
ber. 



8 

6 
1 
3 
4 
3 
130 
1 



7 

16 

6 

80 

36 

26 

7 

8 

1 

34 

8 

1 

3 

80 

146 

618 

10 

6 



25 

16 



2 
12 
3 
1 
1 
11 
8 
1 
2 
2 
8 
1 



4 

23 

2 

9 

2 

26 

34 



18 
8 



1,317 



1 
1 

1 
1 
3 
3 
3 
1 
5 
1 
205 



Aggrs- 
Kate 
oajrs 
lost. 



78 

3 

28 

80 

11 

1,938 

4 



85 

166 

65 

913 

301 

281 

86 

64 

86 

192 

66 

30 

7 

837 

1,931 

7,928 

120 

139 



3i6 
108 



3 

163 

33 

7 

3 

133 

36 
4 

36 
4 

11 
7 



40 
414 

33 

176 

41 

819 

631 



822 
66 



17,644 



14 
7 

87 

9 

13 

18 

18 

16 

136 

7 

a; 063 



Departments and 
patlons. 



Total 
num- 
ber 
ofaod* 
dents. 



concluded. 

Ladle men. 

Ladle men's helpers.... 

Melters 

Mixer men. 

Mold-oar cleaners... .... 

Oilers 

Runna men. 

Scrap men.. ..•••••■.•• 

Stage men 

Steel pourers 

Stockers 

Stopper setters 

Tappers 

Vessel men 

Vessel men's helpers... 

Weifi^rs 

Unclaasifled 

Not reported 

Total 

Onir-HXABTH STEEL 
WOBKS. 

Chargers 

Charglng-car operators. . 

Onder men 

Crane hookers 

Cranemen 

Door operators 

Fironen 

Foremen 

Qas makers 

Laborers 

Ladle men 

Ladle men's helpers... 

Lever men 

Melters 

Melters' helpers 

Mold cappers 

Mold-car cleaners 

Oilers 

Pitmen 

Shearmen 

Steel pourers 

Stockers 

Switchmen 

Weighers 

Unclassified 

Notrq>orted 

Total 

BLOOimro MILLS. 

Bottom makers 

Chargers 

Cinder men 

Oane hookers 

Cranemen 

Door operators 

Englneen, roll 

Foremen 

Oas makers 

Guide setters. 

Heaters 

Heaters' helpers 

Hotbed men 

Ingot|buggy operators . . 

Laborers 

Manlpulaton. 



85 

4 
1 
1 
1 
3 
3 
3 

33 
4 
7 
6 
4 
13 
13 
3 
9 
9 



383 



4 

3 
1 
3 
11 
3 
1 

28 
13 

227 

32 

4 

2 

3 

106 
8 
1 
2 

160 
1 
6 

122 
1 
3 
9 
2 



761 



2 
3 
1 
1 

11 
1 
6 
4 
4 
2 
2 

10 
1 
1 

38 
1 



Aoddents for 

which time lost 

was reported. 



Num- 
ber. 



84 

1 
1 
1 



3 

3 

33 

8 

6 
4 
3 
10 
11 
3 
6 
4 



834 



4 
3 



3 

10 
3 
1 

26 

13 
191 

38 
4 
1 
8 

91 
6 
1 
3 
138 
1 
4 
118 
1 
3 
9 
3 



656 



3 
1 
1 
1 
9 
1 
4 
4 
4 
1 
3 
8 
1 
1 

30 
1 



AggiB- 
Kate 
oajrs 
kMt 



6 
16 
84 



64 



33 

148 

40 

70 

121 



13 

47 

106 



6,030 



87 
306 

33 

13 

360 

60 

3,768 

326 

39 

7 

84 

1,126 

126 

6 

84 

3,309 

6 

80 

1,416 

3 

18 

113 

18 



9,038 



14 
7 
6 
8 

46 
1 

40 

49 

19 
2 

26 
143 

87 

4 

662 

8 
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APPXirDXX B.—AOGIDENTS AND TIME LOST, BY DEPABTMEMTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30. 
1910— Continued. 



Dqwrtments and oocD- 



BLOOMnco MJLLft— oonod. 



Oil 

Rollen. 

RoU hands 

Roughen 

Sheannen 

Shearmen's hiplpers. 

Stampers 

Stoeken 

TablB men 

ToQgs men 

UnSnUted. 



Total. 



MILLS. 



Bondlen. 

Catcfacn 

Chargers 

Cinder men 

Crane hookers.. 

Cranemen 

Door operators. 

Doablers. 

Drag downs — 

Drag oats 

Enginee rs , roll. 



Beaters 

Beaten' hdpss. 



Matchen.. 
OUen 



Rollen. 
Roll hands. 
Rooghen.. 
Scrap men. 



Shearmen 

Shearmen's helpers.. 

Stoeken 

Stnlgbtenen. 

Table men 

Weleben 



weteoen 
Undaasifled. 

Total. 



PLATE MILLS. 



Catefaen , 

Chargen 

Chalmers' helpers. . 

Cinder men , 

Cranemen , 

Dooroperatora.... 
Englneien, roll. ... 

Forsmen 

Gas makers. 

Beaten 

Heaters' helpen... 

Book men 

Laborera 

Layenont 

LeTcr men 

Marlcers. 

OOen 

Rollers. 



T^ital 

num- 
ber 
of acci- 
dents. 



14 
3 

5 
5 
10 
11 
3 
3 
1 
1 
2 



Accidents for 
which time kist 



Nnm- 
ber. 



145 



4 

20 

3 

1 

1 

7 

5 

18 

1 

2 

3 

6 

19 

13 

79 

14 

1 

26 

13 

7 

U 

10 

4 

19 

18 

4 

1 

1 

1 

16 



331 



1 
3 
1 
1 
1 
2 
1 
1 
1 
2 
9 
6 
79 
4 
2 
3 
1 
6 



eate 
days 
kiat. 



7 
3 
3 
3 
9 
9 
3 



110 





43 


18 


311 




10 




6 




8 




128 




32 


18 


123 



3 

3 

4 

14 

11 

80 

14 

1 

30 

11 

6 

13 

6 

8 

18 

13 

a 



1 
1 

11 



383 



76 
37 
87 
9 
71 
99 
19 



6 
3 
9 



1,357 



15 

18 

49 

IfB 

•4 

715 

109 

8 

858 

99 

44 

139 

46 

16 

138 

180 

106 



11 

26 

221 



3,063 



.... N 
43 

9 

7 
51 
35 

8 
38 

7 
18 
86 
73 
864 
83 
36 
43 

6 
178 



Departments and 
pations. 



fULTK MiLLa— oooduded. 



Roll hands. 
Roughen.. 
Scrap men. 
Screw men. 



Shearmen's helpeia.... 

Straighteneia. 

Straighteners' hdpen. 

Undaasified 

Not reported 



Total. 



nmi xiLUL 



Ball 

Ballen 

Bailer*' helpeia. 

Bar pullers. 

Bellboya 

BeUdeanen 

Bench operators. 



• • •• •« • 4 



BondkfB , 

Bondlen' helpers. 

Catchen 

Chaigen 

Chargen' helpers- 

Clippers. 

Crane hookers. 

Cranemen 

Croes rollen 

Die setters. 

Dooblers. , 

Firemen , 

Foremen. ................ 

Oas maken 

Oas maken' helpers. 

Oaugen. 

Beaten 

Heaters' helpen 

Hook nmnen , 

Labonn 

Lever men. 

O ijen.. 

Pieroen .........•••■■•.. . 

Pipe carriers. 

Pipe cutters. 

Pipe ciitten' helpen 

Pipepatchen 

Pipe stockers. 

Pipetesten 

Pipe testers' helpers. 

Ptpetrueken 

Plpewelden 

Reamen 

Rollen 

Roll hands 

Roll settsfs. 

Saw men 

Sheannen 

Shearmen's helpen. 

Socket bellen 

Socket benden and help- 
en. 

Socket expanden 

Socket beaten and hel|^ 



Tdtal 
Bom- 
ber 
ofaocl* 
denta. 



7 
3 
3 
8 

82 
20 

8 

3 

U 

3 



Socket maken. 



13 



18 



183 



86 
I 



18 
1 



AeoUentslor 

wUch time lost 

was reported. 



Ni 



7 
3 

3 

2 

81 

17 

8 

3 

U 

a 



18 

a 



u 



u 



U3 



78 
1 



A|Kie- 
mte 
dajB 



81 

13 

S 

12 

1.157 

719 

II 

15 

161 

12 



3.8& 



8 

152 

54 

10 

83 

19 

4 

m 

318 

16B 



u 

a 



8 

11 
385 

74 

n 

«8 
5 
9 

36 

177 

2 

• 

8 

188 
.SM 

288 

187 

7 

5 

m 

3S 

s 

IS 

til 
w 

72 
70 

\ 

IM 
30 
58 

9 
7« 

98 

30 
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APFXNDEC B.— ACCIDENTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 
I9I0— Continued. 



Departments and ooco- 
paUonft 


Total 
num- 
ber 
of acci- 
dents. 


Accidents for 

which time lost 

was reported. 


Num- 
ber. 


Aggre- 
gate 
days 
lost 


fUBB MILLS— condnded. 
Socket reamera 


3 
11 
3 
2 
7 
1 
2 
1 
1 
5 
4 
7 
26 


3 
9 
3 
2 
7 
1 
2 
1 


30 


Socket tappers 


91 


Socket welders 


10 


Stockers 


10 


Straighteners 


178 


Table men 


6 


Tonf carriers 


14 


T^ing cleanmi. ......... x . 


5 


Tmtim men 




Toiw tai^^4>ffB 


6 

4 

7 

19 


140 


Tmckera 


56 


Welden. 


141 


Vncbusifled . 


330 






Total 


514 


468 


7,411 




9AM MILLS. 

Bnndlen ^ . . . , . 


1 
85 

1 
42 

1 
32> 

3 

6 

1 

14 
55 
24 

3 
22 
17 

1 
10 

3 
42 
39 
14 
35 
25 
582 

4 
12 

1 
56 

1 
213 
122 

1 

5 
11 
188 
99 
16 
51 

3 
79 

2 

7 

85 

166 


1 

23 

1 

24 

1 

19 

3 

6 

1 

6 

80 

16 

8 

18 

18 

1 

2 

1 

81 

26 

13 

22 

20 

483 

3 

8 

1 

40 

1 

101 

73 

1 

5 

4 

118 

73 

7 

38 

2 

51 

2 

6 

72 

166 


8 


Oatchem... 


287 


GatcbeiB' helpers 


7 


Cbargnn .....■, x .... . ^ . 


888 




4 


(^dw men... x 


256 


Crane bookers. 


18 


Orane****" 


133 


Craaemen's helpers 

Door qperators 


85 

43 


Drag downs 


322 


Drag outs 


100 


Ennneers, roll. .......... 


8 


yfntehflrf..,,.,,,,,,.^ .^ 


170 


Foremen 


182 


Oaa makftrs a ^ . x 


18 


Oaugers 


15 


O ulde setters 


4 


Beaters 


284 


Beaters' helpers 


212 


Bookers 


241 


Book nps 


283 


Hotbed men ... 


230 


I Aborera . . . x . . . . 


5,944 
24 




Oilers and froasers 

Reelers 


33 
10 


Rollers 


960 


Rollers' helpers 


19 




2,326 
602 


Roughers 


Baw mftn.......... .,, 


15 


Scrapers 


134 


Sirrap mf^n... ...x.... 


26 


Shearmen 


1,217 


Shearmen's helpers 

Stockers 


542 
63 


Stxaighteners 


474 


Stiaighteners' helpers .... 
Stranders 


6 
700 


Table men., x.. 


6 


Weighers 


30 


Pncmw<fied ...^x 


067 


Not reported 


1,807 




Total 


2,130 


1,624 


19,206 




aTBVCTiniAL Mn.LS. 

Cinder men 


1 

1 
1 


1 
1 

1 


1 


Foremen 


6 


Hotbed men .•••. 


1 



Departments and occu- 
pations. 



8TBUCT17SAL MILLS— COn. 

Laborers 

Lever men 

Oitersand greasers 

Rollers 

Straighteners 

Table n^n 

Unclassified 

Not reported 

Totol 

yOUNDBISS. 

Chippers 

Clampers 

Cleaners 

Core makers 

Crane hookers 

Cranemen 

Cupola chargers 

Cupola chargers' helpers 

Cupola liners 

Foremen 

Oas makers 

Qrinders 

Handy men 

Inspectors 

Laborers 

LAdle men 

LAdle men's helpers .... 

Melms 

Belters' helpers 

Moldws 

Molders' helpers 

Oilers :. 

Pattern Alers 

Pattern fUers' helpers. . . 

Rammers 

Rammers' helpers 

Rumblers 

Sand blasters 

Shake outs 

Stockers 

Tappers 

Truckers 

Wheel breakers 

Wheel rollers 

Unclassified 

Not reported 

Total 

DOCK AND OU TABDS. 

Laborers 

Oilers 

Ore-bridge operators .... 
Samplers 

Total 

YARDS. 

Crane engineers.... 

Crane hookers 

Cranemen 

Cranemen, tocomotive... 

Drop men 

Engineers, locomotive.. • 



Total 
num- 
ber 
of acci- 
dents. 



61 
1 
2 
3 
3 
2 
5 
1 



81 



840 

8 

1 

52 

160 

80 

20 

1 

1 

86 

4 

166 

1 

2 

604 

15 

12 

2 

83 

803 

286 

2 

24 

3 

66 

21 

12 

15 

11 

6 

1 

2 

4 

28 

108 

22 



2,897 



88 

4 

13 

2 



67 



1 

10 
23 

5 
18 
12 



Accidents for 

which time lost 

was reported. 



Num- 
ber. 



50 
1 
2 
2 
3 
2 
5 
1 



60 



836 
8 
1 

34 

89 

18 

1 
1 

17 
1 

73 

1 

3 

834 

11 
5 
2 

15 
190 
108 



6 

10 

7 

4 
1 



8 
17 
44 

10 



1,283 



84 
3 

11 
2 



50 



8 
18 

6 
18 
10 



AggPB- 

gate 
days 
lost. 



746 
13 
46 
36 
16 
31 
71 
3 



048 



2,770 

30 

8 

152 

361 

235 

50 

60 

16 

348 

1 

486 

4 

10 

8,573 

01 

88 

8 

210 

2,298 

1,380 



16 



33 
59 
28 



5 

64 

445 

62 



12,760 



345 

179 

116 

13 



653 



429 

202 

42 

178 
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wbirh time lost 
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ToUl 


Aa-ldcnt* 
vMrta timi 


Nnm- 


E 


or»rel- 
denU. 


bet. 


A8 

£ 

Is 


riBM-coiicluded. 


S 

J 

3 


'4 

J 

34 


ss 

U,U2 
M 

n 

3ca 

a,so7 

2S 
27 
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17 

11 
30 

e 
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OTNI tootta. 






30 

79 

3 










1,H» 


1,M3 


ao,3w 










m 


U 
















.... 








































TotH 






339 


237 






roBoi mora. 






22 
M 

1 
1 












101 


76 


1,063 
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137 
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APRNDIX B.— ACCIDENTS AND TIME LOST, BY DEPARTMENTS AND 
OCCUPATIONS, IN 130 PLANTS FOR 2 YEARS ENDING JUNE 30, 
1910— Oonduded. 



Dipaitinntt ind 
pstion& 




mo— ooDQliided. 

PotflUan 

PttUef»oat. 

Bbakar mea. ••••••• • 

Teenifln..... 

Ti 
W 
Ui 

Total 

Drnrbcoch men 

DnvtMDch men's helpers. 

Fonmsn 

Laborers..... 

3na 

Total 

OOU) DEA.WmO Ain> BOUr 

nro. 

Ctoenen 

Cnoehooken 

Drawbench men 

DTawbendi men'shelpers, 

Laborers 

Straishteners 

Undaasified 

Not reported.. ••■■•••.... 

Total 

rUDDUNO. 

Bloom runners 

Bnaheleni 

BDshetors' belpors........ 

Foremen 

Laborais ••••.... 

Pnddters 

Poddlecs* helpers 

Stockera 

Unelasslfled 

TotaL 

WXBS MILLS. 

Barbed«wire operators. . . . 

Bundlars 

Chargers 

Crane hookers 

Cranemen 

Dieieemers.. 

Fanoe makers 

Fence makers' helpers.... 

PM«ars 

Laboran 

Loom operators 

l4)om opentors' helpers. , 
NaiJ«maailne helpers. .... 





Accidents for 




whiOh time lost 


Total 


was reported. 


Bum* 
ber 








ofaod- 




Aggr»> 


denta. 


Num- 


cbys 




ber. 






lost. 


4 


4 


107 


26 


26 


788 


6 


6 


33 


2 


2 


8 








88 


1 


1 


3 


3 


8 


167 


110 


101 


1.S30 


4 


8 


121 


4 


4 


82 


1 


1 


12 


11 


10 


73 


1 


1 


10 


21 


10 


248 


1 
1 
5 










1 


14 


1 
2 
2 










2 


116 


1 

1 














14 


3 


130 


2 


2 


31 


25 


18 


161 


5 


4 


20 


1 
22 






18 


349 


98 


73 


2,018 


8 


7 


106 


2 

1 














164 


122 


2,675 


7 


6 


70 


8 


7 


149 


1 


1 


3 


1 


1 


15 


1 
2 






2 


5 


3 


1 


2 


1 


1 


16 


3 


3 


96 


60 


37 


558 


13 


10 


129 


1 


1 


6 


20 


18 


164 



Dopartments and occu- 
pations. 



WZBI MXLL8— concluded. 

NaO-machine operators.. 

Oilers and greasers 

Pointers 

Heelers... .•••••. 

Reelers' helpers 

Shearmen 

Stockers 

Straighteners 

Truckers 

Wire cleaners 

Wire drawers 

Wire drawers' helpers . . . 

Wire spoolers 

Unclassified 

Not reported 

Total 

MOCXLLANSOUS. 

Chemists 

Chemists' helpers 

Chlppers 

Clem 

Flangers 

FcHemen ....•..•••• 

Grinders 

Inspectors 

Janitors 

Laborers 

Oilers 

Policemen 

Samplers 

Shearmen 

Shearmen's helpers 

Shearmen, scrap 

Shippers 

Structural-iron workers . 

Truckers 

Warehousemen 

Watchmen 

Weighers 

Unclassified 

Not reported 

Total 

NOT BKPOBTED. 

Bundlers 

Engineers, roll 

Firemen 

Foremen 

Inspectors 

Janitors 

Laborers.... •••••...•... 

Stockers 

Truckers 

Watchmen 

Unclassified 

Not reported 

Total 



Total 

nnm* 

ber 

ofacd- 

dents. 



12 
1 
3 
7 
2 
5 

11 
1 

12 

1 

157 

2 

4 

27 
3 



369 



6 

5 

12 

12 

2 

13 

6 

39 

2 

290 

2 

6 

3 

78 

66 

1 

1 

12 
22 
13 
10 
5 
192 
11 



809 



1 
1 
1 
2 
1 
2 

872 

2 

1 

1 

10 

556 



1,449 



Aoddents for 

whiofa time lost 

was reported. 



Nnm- 



13 
1 



5 
2 
2 

11 
1 

12 

1 

143 

2 

3 

23 
3 



308 



5 
5 

12 
7 
2 

13 
4 

29 
2 
236 
2 
8 
3 

72 

56 
1 
1 
8 

21 
9 
9 
5 
161 
6 



672 



1 
1 
1 
2 
1 
2 
387 
2 
1 



9 
543 



950 



gate 



108 
12 



37 

6 

51 

76 

3 

108 

16 

1,718 

30 

6 

323 

30 



8,671 



69 
254 
131 

86 

17 

96 

68 

840 

15 

8,606 

118 

28 

21 

886 

703 

10 

5 

151 

353 

265 

165 

16 

2,186 

76 



9,640 



18 
4 

25 

34 
2 

37 
8,640 

40 
4 



139 
5,431 



0,383 
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LABOB OOin)inONS IN IBON AND STEEL INDUSTBT. 



APPENDIX C— NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLAJ 

FOR 2 YEARS ENDING JUNE 30, 1910. 

NUBfBBB OF INJUIUES. 



NaUue of Injury. 


Blast 

ftir- 

naces. 


8t«el 
works. 


Roll- 
uuiSl 


Found- 
ries. 


Yards. 


Me- 

oha&- 
lad. 


Miscel- 
laneous. 


1 

Notre- 
'portad. 


To 


rERlCANXNT I.NJUP.IES. 

LoBBof one arm.. 






3 
1 


2 
2 
2 

1 

3 

12 

24 

9* 


1 
6 


4 
2 








Loss of one leer 


1 

1 


1 








Loss of one hand 


3 

1 

12 
16 
26 

3 
10 


2 

2' 

7 
16 

i' 




Loss of both hands 












Loss of thumb 




1 
3 
10 
2 
3 
1 


6 

17 
37 

4 
7 


6 

7 

16 

2 

6 


2 

12 

28 

2 

6 




Loss of first flneer 


3 

11 

1 

4 
1 




Loss of other fincers. . ....... 




Loss of one foot 




Loss of one eye 




Loss of both eyes 




















Total permanent inju- 
ries 


22 


21 


74 


65 


42 


66 


71 


30 








TBMPORART DBABILTnES. 

Other eve injuries 


71 
6 


2 


130 
14 


604 

11 


60 
9 


191 
11 

1 
21 

1 

1 

16 
11 

9 

61 
123 

360 

148 

319 

17 

71 

i4* 

7 

ii' 

60 

9 

42 

117 


138 
13 


44 
6 


] 


Fraotun of one arm 




Fracture of both arms 




FractuxQ of one ies 


14 


14 


18 


31 
4 
3 
3 
7 

24 

145 
332 

672 

330 

441 

29 

66 

1 

148 

4 

2 

4 

77 

6 

38 

67 

4 


26 

i" 

16 

8 

16 

97 
U9 

881 

325 

406 

26 

41 

1 

11 

2' 

16 

45 

3 

41 

114 

6 


19 
1 
4 
24 
11 
13 

82 

111 

450 
189 
456 

24 
78 

9 
47 
19 
17 
47 
160 

6 

20 

141 

1 


6 

9* 

6 

6 

98 
93 

8« 
177 
286 

ii" 

ii* 

1 

6* 

116 

3 

21 

164 

10 




Fracture of both lees 




Fracture of skull. 


4 
19 

6 
12 

80 
87 

291 

233 

396 

14 

33 

21 

128 

8 

3 

25 

232 

4 

25 

125 

2 


3 

9 

12 

11 

00 
60 

162 

109 

228 

10 

17 

1 

137 

6 

2 

10 

93 

19' 

89 

4 


1 

16 
16 
16 

182 

147 

804 

417 

670 

14 

94 

'***239' 

4 

2 

13 

313 

10 

67 

254 

6 




Fracture of ribs 




Other fractuTSs 




Hand crushed or broken 

Foot or toes crushed or 
brolcen 




Fingers crushed or broken . . . 
Hand or fingers bruised, cut, 
etc 


1 
J 


Foot or toes bruised, cut, etc. 

Other bruises, cuts, etc 

Dislocations 


1 


Punctured woundii . . . . ^ . . ^ . - 




Asphyxia..- r, ^--,-^-- 




Bu'ms by hot metal 




Bums by gas 




Bums by electricity 

Bums by steam and water... 
Bums not specified . . r r . r 


I 


Hernia 




Plural inluries 




Unclassiued 


1 


Not reported 








Total temporary disa- 
Lililies 


1,838 


1,122 


3,386 


2,842 


1,767 


1.699 


2,066 


1,419 


If 






Total nonfatal injuries. 


1,860 


1,143 


3,450 


2,897 


1,809 


1,666 


2,166 


1,449 


U 




FEB CENT OF INJUBIE8 OF EACH NATUKB. 






Total permanent inju- 
ries 


1.2 


1.8 


2.1 


1.9 


2.8 


8.4 


8.2 


2.1 








TEIIPORABT DISABIUTIES. 

Eye hijuries 


3.8 
.3 


4.8 
.2 


3.8 
.4 


17.4 
.4 


3.3 
.6 


U.6 
.7 
.1 
1.8 
.1 
.1 
.9 
.7 
.6 

8.1 
7.4 

21.8 
8.9 

IS.S 


&4 
.6 


8.0 
.3 




Fracture of one arm 




Fracture of both arms 




Fracture of one lee 


.8 


1.2 


.6 


1.1 
.1 
.1 
.1 
.2 
.8 

6.0 

1L6 

19.8 
11.4 
16.2 


1.4 

*i* 

.8 
.4 

.9 

6.4 
6.6 

21.1 
18.0 
22.4 


.0 


.4 




Fracture of both legs 




Fracture of skull 


.2 

1.0 

.3 

.6 

4.3 

4.7 

16.6 
12.6 
21.3 


.3 

.8 

1.0 

1.0 

6.2 
6.0 

14.2 

9.6 

19.9 


.3 
.6 
.4 
.6 

3.8 
4.2 

28.2 
12.1 
10.4 


.2 

1.1 

.6 

.6 

8.8 

6.1 

21.8 
8.8 

SLi 


It 

.3 
.4 

6w8 
6wS 

Il6 
ULf 

UL7 




Fracture of ribs 




Other fractures 




Hand crushed or broken 

Foot or toes crushed or 
broken 




Fingen crushed or broken. .. 
Hand or flDgen bruised, cut, 
eto 




Foot or toes bniised. cut, etc. 
Other bruues. etc 
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C— NATURE OF INJURY, BY DEPARTMENTS, IN 130 PLANTS 
FOR 2 YEARS ENDING JUNE 30, 1910~0oncluded. 

PER CKST OF IN^UBIBa OF BACH NATUBB--Conclade<i. 



Nature of Injmy. 


Blast 

Air- 

naoes. 


Bteel 
works. 


BoU- 


Foond- 

ries. 


Yafds. 


Me- 

ohan- 
icaL 


Miscel- 
laneous. 


Notw- 
ported. 


Total. 


T>fllOCAtiOIM 


as 

1.8 
1.1 
8.0 

.4 

.2 

1.8 

12.8 

.2 
1.3 
8.7 

.1 


0.0 

1.8 

.1 

1X0 

.8 

.2 

.0 

8.1 

........ 

7.8 
.3 


0.4 
2.7 


1.0 
1.0 


1.4 

2.3 

.1 

.8 

'A' 

.9 
2.6 

.2 
2.3 
8.3 

.8 


1.0 
4.3 

.8' 

.4 

.'7' 

3.0 

.8 

2.5 

7.1 


1.1 
3.5 

.4 
2.2 

.9 

.8 
X2 
7.0 

.2 
1.3 
8.5 


Is 

.1 

.3' 

7.0 

.2 

1.4 

10.6 

.7 


0.8 


Puoetand wounds 


2l8 


AsphjrsJa««. ...........•««. .r 


.2 


Bums bTbot nMvtflJ 


8.0 
.1 
.1 
.4 

0.4 
.8 

1.8 

7.8 
.1 


8.1 
.1 
.1 
.1 

2.7 
.2 

1.3 

2.3 
.1 


4.8 


Bnrnsby gss. ............... 


.3 


Bums bT electricity 


.2 


Buns by steam and water... 
BvrM not sDecifled .......... 


.8 
8.8 


Hernia ....«.••«.. ..rtr 


.2 


Phml inlmteB.. ••.•••••••■.. 


1.7 


Undaastfled 


8.5 


Not reported 


.2 








Total temiHffary disa- 
bllitiM.. . . 


08.8 


08.2 


07.8 


08.0 


07.7 


08.8 


08.7 


97.0 


07.8 






Total nonlhital injurtes. 


100.0 


100.0 


100.0 


100.0 


10O.O 


100.0 


100.0 


100.0 


100.0 



APPENDIX D.— NATURE OF INJURY, BY DEPARTMENTS, IN 1 ESTAB- 
LISHMENT EMPLOYING AVERAGE OF 6,624 MEN, 6 YEARS ENDING 
DEC. 31, 1910. 

NUBfBBK OF INJUBIES. 



Natore of injmy. 



PKKXANSirr INJVIUXS. 



Loss of one arm 

Loss of one leg 

Loss of thumb 

Loss of first finger. . . 
Loss of other flngen. 

Loss of one foot 

Loss of one eye 

Loss of both eyes... . 



Total permanent injuries. 



TIMPOBABT OISABILITIES. 



Ottier eye injuries 

Fractura of one arm 

Fracture of both arms 

Fracture of one leg 

Fracture of both legs 

Fracture of ribs 

Other fractures 

H and crushed or broken 

Foot or toes crushed or broken. . 

Fingers crushed or broken 

Band or flngerB bruised, cut, etc. 

Foot or toes oruised, cut, etc 

Other bruises, etc: 

Dislocations 

Punctured wounds 

Asphyxia 

B urns by hot metal 

Bums by gas 

Burns by electricity 

Bums by steam and water 

Bums not specified 

Hemia 

Plural injuries 

Undassuted 

Not reported 



Total temporary disabilities. 
Total nonfatal injuries 



Blast 
fUr- 



2 
2 
2 
8 
1 



13 



91 

14 

1 

18 



8 

12 

4 

23 

41 

205 

215 

364 

78 

35 

56 

192 

41 

12 

51 

201 

1 

30 
4 



1,001 



1,704 



Steel 
works. 



1 
1 
2 



3 
1 
3 
1 



12 



48 
14 



14 



5 
12 

7 

31 

52 

220 

181 

280 

86 

19 

8 

290 

37 

7 

9 
73 

4 
20 

4 

3 



1.422 



BoU- 
cOIb. 



mi 



3 

4 
12 



20 



47 

12 



3 
20 

8 

84 

128 

394 

387 

429 

99 

48 

4 
11 
12 
38 

8 
87 

2 
18 

3 

1 



1,855 



1,434 



1,875 



Found 
ries. 



1 
3 



25 
1 



8 



8 
3 
5 
31 
60 
56 
75 
18 
U 



88 
3 
2 
3 

15 
2 
6 



370 



378 



Yards. 



2 



4 
1 



Me- 

chan- 
ical. 



1 
3 



31 
8 



11 



2 

5 

4 

30 

54 

197 

180 

240 

68 

20 

3 

3 



1 
7 
15 
1 
7 
2 



886 



893 



9 



85 

5 



Misoel- 
laneous. 



12 



8 

10 

7 

20 

34 

224 

157 

231 

95 

39 

11 

10 

6 

10 

18 

32 

. 3 

8 

1 



1,024 



1,033 



TotaL 



19 

8 

2 

5 

2 

1 

3 

3 

6 

16 

40 

27 

87 

22 

10 

8 



2 

29 

2 



1 

8 

2 

14 



314 



314 



1 
7 
7 
8 
81 
3 

1 



67 



344 
58 

3 

102 

2 

22 

67 

36 

178 

356 

1,346 

1.203 

1,706 

462 

180 

90 

544 

101 

97 

98 

423 

14 

07 

16 

19 



7.562 



7,620 



286 LABOR CONDITIONS IN IBON AND STEEL INDUBTBY, 

APPENDIX D.— NATURE OP INJURY, BY DEPARTMENTS. IN 1 ESTAB- 
LISHMENT EMFLOYINQ AVERAGE OF 6,624 MEN, 6 YEAJLS ENDINQ 
DEC. 31, 1910— Conduded. 

PER CENT OF [N#IIRIBS OT EACH ITATITK& 



NMOKOI injury. 


tur- 


Sted 
worlo. 


Roll- 


Found 


Yardi. 


loO. 


UlK«l- 


ToUl. 




as 


0.8 


1.1 


l.« 


as 


0.S 




>.« 


TIItrOURT DUABimilS. 


LI 


U 


1> 


>.S 


IB 


8.3 


1 

4.'e 














1.0 


1.8 


1.8 


1.1 


LJ 










1.3 


i.6 


i* 

n.o 

90.6 
13.9 

is 


'"i.T 

1 

■iir 


A 

ao.i 

2S.S 
2.2 


as 

i:o 
I'.t 

■i 












Foot or Ion crushsd or broken 


tl 


Hum or Onnrs bruised, cut, etc 


IS 






























Bums b J swam and water 


(.1 




























Total Wmporarr dliabllUlM.. .. 


BB.a 


n.i 


n.e 


98.4 


W-2 


8B.1 


100.0 


«.l 




100.0 


100.0 


100.0 


100.0 


mo 


100.0 


lOO.O 









APPENDIX E.-NUMBER AND PER CENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, PY 
DEPARTMENTS AND YEARS, 1905 TO 1910. 

BLAST rCTBNACIS. 
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E.— NUMBER AND PER CENT OP INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS, 1905 TO 1910— Continued. 

BLAST 7UBNACSS— Concluded. 



PBB CENT. 





Total 
in- 
jured 
per- 
sons. 


Injured persons who returned to work in specified week. 


Yaan. 


1st 


2d. 


3d. 


4th. 


6th. 


6th. 


7th. 


8th. 


9th. 


10th. 


11th. 


12th. 


13th. 


14th 

and 

latAr. 


Not 
re- 
port- 
ed. 


1906. . . 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


48.0 
36.6 
34.4 
[37.7 
49.3 
43.1 


17.2 
20.1 
17.2 
19.4 
13.1 
17.7 


9.1 
12.0 
13.7 
7.9 
9.9 
9.9 


6.9 
6.5 
5.4 
8.4 
5.6 
8.8 


6.0 
7.5 
4.5 
3.1 
4.7 
7.7 


2.2 
3.0 
3.8 
4.7 
3.8 
1.7 


0.7 
1.8 
1.0 
2.1 
1.9 
.6 


1.2 
1.5 
1.0 
3.7 
.9 
.6 


1.2 
4.0 
3.2 
1.6 
.5 
2.2 


0.7 
.3 

1.6 
.5 
.5 

1.1 






1.0 

.5 

1.6 

"ill' 


0.5 
.8 
5.1 
6.3 
2.8 
2.8 


5.4 


1906 

1907 

1908 

1909 

1910 


0.8 
1.6 
1.6 


"0.6 
.5 
.9 
.6 


4.8 
5.4 
2.6 
6.1 
1.6 


Total. 


100.0 


41.3 


17.7 


10.7 


6.7 


5.7 


3.1 


1.3 


1.4 


2.3 


.8 


.6 


.4 


.8 


2.6 


4.7 



STEEL WOBKS. 
NUMBEB. 



1905 

I'.JOO 


267 
271 
335 
119 
225 
217 


120 
80 

106 
47 
74 
77 


52 
42 
60 
25 
42 
35 


27 
34 
42 
14 
24 
29 


22 
25 
33 
11 
24 
24 

139 


15 
19 
19 
5 
10 
10 


3 

7 

10 

4 

6 

10 


6 

6 
11 

4 
10 

4 


4 
3 
5 
1 
3 
5 


1 
10 

7 

1 
,3 

3 


2 
2 
3 
3 
5 
2 


1 


1 


1 

4 
3 


4 

11 

11 

2 

9 

11 


9 
28 


1907 

1908 


3 




22 
2 


1909 

1910 


...... 


3 


1 
1 


11 
5 


Total. 


1,434 


504 


256 


170 


78 


40 


40 


21 


25 


17 


5 


4 


10 


48 


77 



PBB CBNT. 



1905....... 

1906 


100.0 
100.0 

loao 
loao 

100.0 
100.0 


44.9 
29.5 
31.6 
39.5 
32.9 
36.6 


19.5 
15.5 
17.9 
21.0 
18.7 
16.1 


10.1 
12.5 
12.5 
11.8 
10.7 
13.4 


8.2 
9.2 
9.9 
9.2 
10.7 
11.1 


5.6 
7.0 
5.7 
4.2 
4.4 
4.6 


1.1 

2.6 
3.0 
3.4 
2.7 
4.6 


1.9 
2.2 
3.3 
3.4 
4.4 
1.8 

2.8 


1.5 
1.1 
1.5 
.8 
1.3 
2.3 


0.4 
3.7 
2.1 
.8 
1.3 
1.4 


0.7 

.7 

.9 

2.5 

2.2 

.9 


0.4 


0.4 


0.4 

1.6 

.9 


1.5 
4.1 
3.3 
1.7 
4.0 
5.1 


3.4 
10.3 


1907 

1908 


.9 




6.6 
1.7 


1909 

mo 


"'.*4* 


1.3 


.4 
.4 


4.9 
2.3 


Total. 


100.0 


35.1 


17.9 


11.9 


9.7 


5.4 


2.8 


1.5 


1.7 


1.2 


.3 


.3 


.7 


3.3 


5.4 



BOLLING MILLS. 
NmiBEB. 



1906 


348 


164 


80 


29 


18 


17 


9 


6 


2 


1 


4 


1 




2 


1 


14 


1906 


401 


149 


66 


40 


25 


34 


12 


7 


10 


8 


3 


2 


1 


2 


10 


32 


1907 


357 


124 


74 


39 


13 


20 


20 


8 


6 


7 


1 


2 


3 


2 


13 


25 


1908 


168 


67 


29 


14 


14 


9 


6 


3 


5 


4 


1 




1 


2 


7 


6 


1009 


309 
293 


129 
100 


39 
68 


29 
35 


30 
24 


22 
22 


11 
13 


6 
2 


7 
5 


7 

4 


6 
2 






1 


5 

5 


17 


1910 


3 




10 










Total. 


1,876 


733 


356 


186 


124 


124 


71 


32 


35 


31 


17 


8 


5 


9 


41 


104 



PEB CENT. 



1906 

1906 

1907 

1908 

1909 


100.0 
100.0 
100.0 
100.0 
100.0 


47.1 23.0 

37.2 16.5 
34.7 20.7 
39.9 17.3 
41.7 12,6 
34.1 23.2 


8.3 

10.0 

10.9 

8.3 

9.4 

11.9 


5.2 
6.2 
3.6 
8.3 
9.7 
8.2 


5.0 
8.5 
5.6 
5.4 
7.1 
7.5 


2.6 
3.0 
5.6 
3.6 
3.6 
4.4 


1.7 
1.7 
2.2 

1.8 

1.9 

.7 


0.6 
2.5 
1.7 
3.0 
2.3 
1.7 


0.3 
2.0 
2.0 
2.4 
2.3 
1.4 


1.2 
.7 
.3 
.6 

1.9 
.7 


0.3 
.5 
.6 


0.2 

.8 
.6 


0.6 
.5 
.6 

1.2 
.3 


0.3 
2.6 
3.6 
4.2 
1.6 
1.7 


3.9 
8.0 
7.0 
3.6 
5.5 


1910 

Tbtal. 


100.0 


1.0 




3.4 


100.0 


39.1 19.0 

1 


9.9 


6.6 


6.6 


3.8 


1.7 


1.9 


1.7 


.9 


.4 


.3 


.3 


2.2 


5.5 
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APPENDIX S.<-.NnMBER AND PER GENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPARTMENTS AND YEARS, 1905 TO 1910— OontinuedL 

MBCHANICAL. 
NUBiBEB. 





Total 
in- 
jured 


Injured penons who returned to work In epedfled week. 


Yean. 




























I4th 


Not 




per- 
sons. 


1st. 


2d. 


3d. 


4th. 


6th. 


6th. 

8 
5 

5 

1 
4 
2 


7th. 


8th. 


9th. 


10th. 


nth. 


12th. 


Uth. 


sod 

later. 


poiV 
el 


1905 

1906 

1907 

1906 

1909 


416 
186 
182 
73 
70 
102 


248 
88 
86 
31 
34 
48 


64 
38 
82 
12 
13 
21 


32 
20 
18 
8 
3 
11 


17 
6 
9 

4 
6 
7 


14 

3 


'•'2' 

3 
2 
1 
2 


7 
3 

4 
1 
8 


6 
3 
1 
2 
3 
2 


1 
2 

1 


1 
...... 

1 


•"•2 

2 

1 
1 


2 

I 
1 


5 

1 
3 

4 
2 

4 


10 


1910 




















Total. 


1,034 


635 


180 


92 


48 


36 


25 


10 


18 


17 


• 4 


4 


6 





19 


32 

















PEB CENT. 
















1905 


100.0 


59.8 


15.4 


7.7 


4.1 


3.4 


1.9 


' 1.7 


1.4 


0.2 


a2 




0.6 


L2 


14 


1906 


100.0 


47.3 


20.4 


10.8 


3.2 


4.8 


2.7 


1.1 1.6 


1.6 


1.1 




LI 




.6 


3.« 


1907 


100.0 


47.3 


17.6 


9.9 


4.9 


1.6 


2.7 


1.6 2.2 


.6 


.6 


1.1 


LI 


Z7 


L6 


4.4 


1908 


100.0 


42.6 


16.4 


11.0 


6.5 


6.6 


1.4 


2.7 1.4 


2.7 




1.4 


L4 


L4 


5.5 


1.4 


1909 


100.0 


44.8 


17.1 


3.9 


6.6 


2.6 


6.3 


1.3 3.9 


3.9 






L3 


LI 


2.6 


5.^ 


1910 


100.0 


47.1 


20.6 


ia8 


6.9 


2.9 


2.0 


2.0 ' 


2.0 










3.9 


ZO 














Total. 


100.0 


61.7 


17.4 


8.9 


4.0 


3.4 


2.4 


1.0 1.6 


1.6 


.4 


.4 


.6 


.0 


L8 


$.1 



TABDS. 
NUMBEB. 



1905 


290 


168 


41 


20 


16 


11 


6 


11 


1 


1 


2 


1 




1 


3 


9 


190G 


199 


73 


36 


20 


12 


20 


6 


3 


2 


2 


2 




2 


2 


7 


13 


1907 


146 


47 


24 


14 


11 


12 


8 


1 


4 


1 


2 




2 


1 


4 


li 


1908 


60 
94 


24 
36 


10 
20 


9 
9 


6 
6 


4 
4 


1 
2 


2 
2 






2 










3 


1909 


3 


2 


2 




1 


1 


* 
( 


1910 


105 


46 


14 


16 


8 


4 


3 


3 


1 


4 


i 




8 




1 


3 


Total. 


894 


393 


144 


87 


67 


66 


26 


22 


11 


10 


9 


3 


7 


6 


16 


49 

















PEB CENT. 
















1906 


100.0 


57.9 


14.1 


6.9 


6.2 


3.8 


2.1 


3.8 


0.3 


a3 


0.7 


0.3 




a3 


LO 


3.1 


1906 


100.0 


36.7 


17.6 !iai 


6.0 


10.1 


3.0 


L6 


LO 


LO 


LO 




LO 


LO 


8.4 


6.5 


1907 


100.0 


32.2 


16.4 < 9.6 


7.6 


8.2 


6.6 


.7 


2.7 


.7 


L4 




L4 


.7 


Z7 


10.3 


1908 


100.0 


40.0 


16.7 16.0 


8.3 


6.7 


1.7 


3.3 


• • • " " 




3.3 










SO 


1909 


100.0 


37.2 


2L3 9.6 


6.4 


4.3 


2.1 


2.1 


3.2 


2.1 


. ••••• 


2.1 




LI 


LI 


7.4 


1910 


100.0 


43.8 


13.3 14.3 


7.6 


3.8 


2.9 


2.9 


LO 


3.8 


LO 




2.0 




LO 


1.^ 


Total - 


100.0 


44.0 


16.1 


9.7 


6.4 


6.2 


2.9 


2.6 


L2 


LI 


LO 


.3 


.8 


.6 


L8 


S.] 



HISGELLANEGUS DEPABTMENTS.^ 

NIJMBEB. 



1905 


176 
111 
75 
62 
153 
110 


94 
36 
29 

30 
64 
33 


29 

25 

7 

8 

25 

22 


18 
10 
11 
6 
16 
20 


12 
10 
5 
5 
10 
10 


11 
2 

4 
3 
6 
9 


3 

6 
3 
4 
7 
4 


..... 


3 


2 
3 
1 












190ft 

1907 


1 


2 
2 




3 


1906 


2 

1 
1 




1 

1 


...... 


1909 

1910 


6 
2 


4 


2 


...... 








Total. 


687 


286 


116 


74 


62 


36 


27 


8 


U 


10 


8 


6 


9 


4 






s 
$ 

(1 
I 
a 
2 

"si 



Including foundry, dooks tad on fards, eieotrloBl, and other de pmm mtSL 
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APPENIHX E.— NUMBER AND PER CENT OF INJURED IN PLANT IN- 
VESTIGATED WHO RETURNED TO WORK IN SPECIFIED WEEK, BY 
DEPART]^££NTS AND YEARS, 1905 TO 1910-€oncluded. 

MI8CBLLANSOUS DBPABTMENTS— Concluded. 



PER CENT. 





Total 

in- 
jured 

per- 
sons. 


Injured persons who returned to work in spedfled week. 




Years. 


1st 


2d. 


3d. 


4th. 


5th. 


6th. 


7th. 


8th. 


9th. 


10th. 


nth. 


12th. 


13th. 


14th 

and 

later. 


Not 
re- 
port- 
ed. 


190S 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


63.4 
32.4 
38.7 
48.4 
41.8 
30.0 


16.5 
22.5 
0.3 
12.9 
16.3 
20.0 


7.4 
9.0 

14.7 
8.1 
9.8 

18.2 


6.8 
9.0 
6.7 
8.1 
6.5 
9.1 


6.3 
1.8 
5.3 
4.8 
3.9 
8.2 


1.7 
5.4 
4.0 
6.5 
4.6 
8.6 


*3.'2' 
.7 
.9 


1.7 

*3'9' 
1.8 


1.1 
2.7 
1.3 

'i'i* 










2.3 
.9 
9.3 
4.8 
2.0 
4.5 


2.8 


1906 

1907 


0.9 


1.8 
2.7 

'"'*9* 




2.7 


7.2 
8.0 


190S 

1909 

1910 


1.6 
.7 


****9' 


1.6 
5.9 
L8 


Total. 


100.0 


41.6 


16.9 


10.8 


7.6 


5.1 


8.9 


1.2 


1.6 


1.6 


.4 


.7 


.3 


.6 


3.8 


4.6 
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APPENDIX F.— NUMBER OF INJURED IN PLANT INVESTIGATE! 

OCCUPATION! 

BLAST FURNACES. 





Injured persons who returned to work in specified wi 


OOCOpfttiOZUL 


Ist 


2d. 


8d. 


4th. 


5th. 


6th. 


7th. 


Bar and clay mm 


1 
3 


1 
2 
2 
1 

24' 

3 
1 
4 












Blacksmiths and helpers... 








1 




Blowers 










Boiler cleaners 


1 
3 

82 
15 












BoUer makers and helpers... 


1 
G 


7' 


2 
7 
2 






Bottom llllers 




3 


Bricklayers and helpers 




Cacers 










Carpenters 


3 


3 






1 




Carpenters' helpers 








Cinder snappers 


26 
1 
4 
1 


B 
3* 


B 
1 

1 


4 
2 
1 


8 


4 




Crane hookers 




Cranemen 








Drillers 








Drop men 


1 












Dust men 


8 


2 


2 


1 
1 


2 


1 


Dynamiters 




Electrical helpers 


1 

1 

6 

20 




1 








E ngineers, blowing 










Firemen 






1 
2 


2' 


1 
2 


1 


Foremen 


B 


8 


2 


Greasers 


1 


Handy men and helpers 


12 

1 

24 

£9 

316 


B 


4 


3 


2 






Hoist operators 






Keepers 


13 

26 

122 


6 
21 
80 


9 
11 
51 


2 
3 
41 
1 
1 


2 

4 
23 


1 


Keepers' helpers 


3 


Laborers 


4 


Ladle inspectors 




Ladle men 


2 
7 


2 

4 


1 
8 








Machinists and helpers 


1 




Master mechanics 








Motor inspectors 




1 
6 












Oilers 


10 


4 
1 
2 


2 


4 


1 


1 


Ore-bridge operators 




Painters 


6 

1 
23 

2 
£2 

5 


i' 

15 


3 








Pic-machine men 








Pipe fitters and helpers 


4 


2 


4 


3 


1 


Pii mp men 




RiCfrers 


17 
3 


10 


7 


G 


5 


1 


Roofers 




Roofers' helpers 






1 






Bcale-car operators 


4 




2 


1 
1 






Scrap men 






1 


8k i{>-hoist operators 






1 








Stockers 


3 

7 

21 

1 












Stove cleaners 


4 

14 
1 


3 
2 


4 


2 
3 






Stove tenders 


2 


1 


Stove tenders' helpers 




Structural-iron workers 






1 






Switchmen 


1 

6 

1 

17 




1 
1 








Top flilers 




1 




1 


Woler tenders 




Unclofisifled 


4 


4 


2 


2 


1 








Total 


704 


301 


182 


115 


B7 


53 


22 







BKSSRMEK STEEL WOBKS. 








Blacksmiths 




1 

2 
1 












Bottom-huuse men 




i* 


1 






1 


Bottom makers 


3 
2 
2 
3 

4 








Chippers 










Crane hookers 


3 
1 

1 
2 


3 
1 
1 


1 


1 






Cranomen 






Cupnin rharn^ **x*x .. 




1 


1 




Cupola liners and helpers 


Pynftmlte hlaj|t4*r;r 














Knelneers. blowlnc 


1 


1 


















1 






Whmam, 


1 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
6-YEAR PERIOD, 1905 TO 1910. 











BLAST FUBIf ACES. 






• 




Injured pereons who retnmed to work tn apedfled week. 


Days lost 


Fatal 
injuries. 




9tlL 


10th. 


11th. 


12th. 


13th. 


14th 
and 
later. 


Week 
not 

report- 
ed. 


Total 


Total. 


perlnJunr 
Tor wnicn 
days lost 
were re- 
ported. 


Total 
Injoriea. 












1 
1 


r 

1 

i" 

2 


8 

7 

3 

6 

10 

86 

34 

1 

U 


116 

174 

21 

186 

699 

1,350 

387 

9 

144 


38 
25 
11 
47 
60 
16 
18 
9 
13 


i" 

2 

i* 

i' 

2 

r 

2' 

4 

16 


3 












7 












3 


1 










1 
3 
1 
2 


6 




1 






10 


1 


1 






86 








24 












1 
















11 
















1 


2 


1 






1 


1 


6 


TO 
4 

10 
1 
1 

13 
1 
2 
2 

11 

60 
• 1 

35 
1 

64 

147 

738 

1 

7 

18 
1 
1 

SO 
1 

13 
2 

60 
2 
112 
9 
1 
7 
4 
1 
3 

23 

48 
2 
1 
3 

16 
2 

36 


1,618 

79 

160 

1 

9 

813 

30 

24 

142 

187 

1,252 

46 

684 

6 

996 

2,915 

12,874 

36 

196 

307 


24 
20 
17 
1 
9 
26 
30 
12 
71 
19 
25 
45 
18 
6 
16 
21 
18 
35 
28 
18 


72 






4 








1 








11 














1 
















1 


1 












1 


13 














1 
















2 












1 


i* 


2 












12 








1 




3 


52 








1 












2 


3 


36 












1 


1 

4 
17 


2* 

6 


1 
3 
6 








3 

6 

41 


66 


1 
1 


3 

7 


2 

14 


151 

763 

1 












1 


i" 

1 


7 








1 




18 












1 














14 
563 

17 
197 

11 
1,053 

2,268 

78 


14 
19 
17 
16 

6 
18 

2 
21 
10 


i' 

1' 

4* 


1 


1 














33 














1 


1 












1 


13 












2 


2 


1 








1 


2 


61 








2 


3 


3 






1 


4 


3 

1 


116 






9 














1 
















68 
144 

21 

12 

717 

675 

15 

81 

26 

488 

117 

1,281 


10 
48 
21 

4 
83 
14 

8 
81 
13 
36 
69 
37 


3 

4" 

1 


10 






1 








1 


4 












1 
















3 












2 


1 


27 








1 


1 


49 












2 
















1 














1 
1 


3 


4 






«• • • 


1 


i* 

3 


15 








2 












36 














39 


13 


11 


6 


14 


44 


79 


1,704 


32,467 


20 


45 


1,749 











BESSEMER i 


9TEEL 


WORKS. 






















1 
4 
6 
4 

11 
6 

10 
3 


11 

90 

44 

173 

206 

40 

181 

83 


11 
23 

9 
68 
19 

8 
20 
17 


2' 

r 

1 


1 
4 








































1 


1 


4 


1 










13 














K 




1 










1 
1 


lo 










3 
1 
2 

1 

a 




























2 

1 
1 


13 
82 

8 


7 

82 
8 
















•••••••• 


4*«««**a 
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F.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR O-YEAR 

BESSBMEB STEEL WORKS— Gondaded. 





Isjored persons who returned to work In spedfled week. 


OocapatioDfl. 


1st 


2d. 


3d. 


4tli. 


6th. 


Oth. 


7th. 


Sth. 


FOTBIDttl •••■.••.■■■••«■...•.■■■«.... 


3 

1 

1 

1 

123 




1 


1 










Om »n|ilrwil. 










Greasers 
















Hftndy men. xx...xa.x...i...x . 


1 

62 
1 
6 


» 


1 
26 








I 
4 


Laborers...... • 


22 


13 


10 


Ladle liners..... 


Ladle men 


7 
1 
2 
2 
3 


8 


6 


2 


1 


2 


1 


Mm*h{ni9tS. . . r r T , T 


Machinists' helpers 
















Melters .*. 


1 
1 


2 


1 
1 










Meiters' helpers 










Millwrights' helpers 








1 


Mixer operators! 


2 














Mold cappers 
















Mold cleaners 


















Oilers 








1 
1 
2 










Pitmen 
















Repair men 


1 
1 














Rieeers 


i* 

1 

3 
6 


1 










Roofers 












Rnnner men 


4 
4 

3 














Scrappers 


2* 


3 

1 


1 
1 








Bteei pourers 








Steel pourers' helpers 




1 




Stockers 


2 


1 


1 






8 


Stopper makers 










Switchmen 


2 


1 
1 
1 
6 


1 


1 


1 








Tappers* helpers. 








Vessel liners 


1 
6 
1 
6 














Vessel men x » . , 


3 


1 


1 

1 






1 


Weighers 






t7ncia2^£led 


3 

1 


2 

1 






1 




Not renorted...... 






















Total 


101 


96 


62 


47 


32 


17 


15 


8 







OPEN-HEABTH STEEL WORKS. 



itisu*inHnit.'hs end helpers. ............ 


1 
















Boiler makers' helpers 


1 
8 














Bricklayers 





3 


1 
1 


2 




1 




Bricklayers' helpers 


Carmen 








1 








Carpenters 






1 










Chareinff-machine operators 




1 












Cinder men 






2 

1 
2 










Ci^nA hookers. 


1 
6 
2 


2* 

1 


2 
1 


i* 

1 


1 

1 
1 






Oranemen . .......................... 






Door operators 






Drillers 










Drop men 


2 

3 

16 

6 




1 












Electricians r 












Pliemen 


B 
3 
1 
3 

68* 


6 


6 


2 
2 






I 


Foremen 




1 


Oas makers. 






Hanffy men..... 


4 

1 

103 

1 

36 
6 
1 

73 








1 




1 


Helpers..... •••...... 


1 
29 






La^rers. ...I..... 


31 


8 


7 


10 


2 


Ladle liners 


Ladle men 


20 

1 

2 

87 


20 
2 


9 

1 


18 

i" 

9 


4 
1 


8 


4 


Machinists and belpeni 


Melters .' 






Melters' helpers 


19 

1 


27 


8 


4 


3 


Mold cleaners ., 


Oilers 
















Pipe fitters and helpers 


1 
19 

1 
1 


7* 


2 
9 

1 












1 


Pitmen 

Riggers 


% 


5* 


2 


4 


Scrappers 

Stage men. 






..•.««•« 

•♦*«•••• 


••••■•»* 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 









BESSEMBB 8TBBL WOBKS--Coiicladed. 

• 






Injured penons who retamed to work In speclfled week. 


Days lost 


Fatal 
lAluries. 




9th. 


10th. 


11th. 


12th. 


13th. 


14th 

and 

later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


Average 
per injury 
for wnich 
days lost 
were re- 
ported. 


Total 
hijurtes. 
















5 
1 
1 
4 
344 
1 

32 
1 
2 
4 
7 
1 
2 
1 
1 
1 
1 
8 
3 
1 
6 

13 

14 
2 
8 
1 
7 
1 
2 

19 
2 

16 
2 


66 

3 

3 

93 

6,887 

12 

781 

2 

7 

44 

80 

65 

12 

100 

150 

27 

27 

54 

101 

13 

25 

313 

150 

47 

389 

120 

178 

13 

18 

244 

39 

295 

22 


11 

3 

8 

23 

22 

12 

27 

2 

4 

11 

12 

65 

6 

160 

150 

27 

27 

18 

34 

13 

6 

24 

12 

47 

49 

120 

25 

13 

9 

13 

20 

23 

U 


1 

i* 

6 

i' 

i' 

3* 


" 


















































10 


5 


8 


2 


1 


9 


20 


340 


2 










1 


3 


82 






































































































1 
1 




































































1 




































1 
1 
1 

1 






1 










14 










14 


























1 

1 
















^ 








1 












































2 




21 












2 




1 






1 




2 


16 






2 


















13 


8 


3 


3 


3 


17 


38 


656 


11,254 


22 


15 


670 



OPEX-HEABTH STEEL WORKS. 

















1 

1 

21 

1 

1 

1 

1 

2 

9 

15 

6 

1 

3 

3 

42 

14 

1 

9 

3 

277 

1 

124 

13 

5 

187 

1 


2 

13 

379 

25 

32 

20 

13 

48 

550 

265 

320 

90 

25 

10 

668 

363 

8 

237 

20 

6,570 

2 

2,814 

241 

119 

3,720 

17 


2 
13 
18 
25 
32 
20 
13 
24 
62 
20 
63 
90 

9 

3 
16 
26 

8 
26 
10 
22 

2 
24 
20 
24 
20 
17 


i' 

1 

i* 

i' 

i' 


1 
















1 




2 












21 












1 
















1 
















1 
















1 
















2 


1 








1 


2 


2' 


10 






1 


16 










1 













1 


1 














3 
















3 


1 










1 
1 


2 


42 








1 


14 










1 












1 


i' 

18 


9 












3 


6 




1 




1 


9 


277 
1 


2 


1 








6 
1 


6 

1 


135 








13 


1 
1 










6 


2 






1 


6 


4 


187 






1 
















1 
















3 

63 

2 

1 

1 


35 

1,682 

23 

5 

e7 


12 
27 
12 
6 
67 


8 




1 


1 




2 


2 


1 


63 
3 
















1 




1 












1 
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LABOB CONDITIONS IN IBON AND 8TEEL INDUSTBY. 



APPENDIX P.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAB 





OPBN-HRABTH STEEL WOBKS--0[>ii9lnded. 












Iz^ored persona who returned to work in specified week. 


OoeapattoiMi 


Ist. 


2d. 


8d. 


4tlL 


fith. 


Otb. 


TtlL 


8th. 


Btedpooren........ 




3 

7 

1 




• 










Stockera 


10 


8 

1 


2 


1 


2 


3 


1 


Stoppor makers. •••••• 


Sioppor setters... 


1 
1 
1 
8 












Switchmen.. 


1 
1 
8 














Weiidlers 














Unduusifled 


2 


1 








1 














813 


158 


108 


92 


46 


23 


25 


13 







BLOOMING MILLS. 














1 
1 
1 
















Bottom makers 










1 






Bricklayers. .......... T ,,■,.-- 














Carmen............ 




1 
2 




• • • • 








Chippers..... 


4 

1 
3 
2 

1 
1 


1 




1 


1 






Cinder men 








CrsYie hookeni....... rrr-TTT-- 


2 

1 


1 




1 








Orvemen 










Door oDerators...... 














Drillers 










1 






Drillers' heli>era 














Electricians , 


2 








1 








Enrineers. roll 


1 












Firemen , 


1 
2 














Foremen ......r 


2* 


i 

1 






1 






Handy men 










Heaters and helper*. rrrr 


1 

2 

23 

1 












Incot-bunr operators 


2 
7 


i' 


1 
1 


1 
6 








Laborers 


4 


1 




Lever men ..........t....... 


Loaders..... 


1 
1 

1 


I 
1 




1 
1 
1 








Machinists r r....-TTT-T 


1 








1 


Machinists' helpevs .......r»»T---r-T- 


2 






Manipulators 


1 








Mill?nright8.... 








1 








Motor inspectors 




1 
1 












Oilersi^nd ipewwnPw.rrr-. 


2 






1 








Paintenf. ,, -„.^,,T,TT 






1 






Pipefitters 


1 


1 




1 
1 








Pipe fitters' helpers 










Repair men 




1 
1 






1 






RigCBlS 


3 
1 


1 










m^rs 












Roll hands i.. . 
















Bheannen 


2 

1 










1 






Shearmen's helpers 


















1 












Table men 


2 

1 
6 


1 








• 




Weicbera 














Undassifled.... 


2 


2 


1 




















Total 


67 


28 


21 


7 


15 


11 


1 


1 





SLABBING MILL. 



Chfppera. ...... . 

dnder men , 

Crane hookers... 

(^anemen 

Electricians 

Engineers, roll.., 

Ftramen 

Foramen........ 

Handymen...., 

BCAtttB 

B«ftt«BB' hfllperB. 



7 
1 
4 

1 
1 

"i 
2 
1 
1 
1 



8 
2 



2 

i' 

1 



1 



1 
2 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 

OPEN-HBABTH STEEL WORKS-Condnded. 



Itemed peraoDS who retained to work in spedfled week. 


Days lost 


Fatal 
iqjuries. 




9th. 


lOtb. 


nth. 


12th. 


13th. 


14th 

and 

later. 


Week 
not 

report- 
ed. 


TotaL 


Total 


Average 
perinJunr 
for which 
days lost 
were re- 
ported. 


Total 
Injurtea. 


1 














8 
88 

3 
1 
3 
3 

18 


84 

836 

33 

3 

16 

16 

197 


28 

23 

12 

3 

8 

8 

13 




8 


3 








3 


1 


88 








3 
















1 
















S 
















3 














8 


18 
















12 





3 


1 


7 


31 


39 


879 


18,663 


22 


6 


884 



BLOOMING MILLS. 

















1 
3 
1 
1 

10 
1 

4 
1 
3 


7 

40 

2 

21 

208 

7 

168 

177 

2 

43 


7 
33 

3 
21 
21 

7 
21 
44 

2 
22 


i* 

8* 




























































1 






10 




















1 








1 












1 






























































8 


89 

8 

2 

68 

46 



93 

1,061 

2 

68 

175 

110 

1 

SO 

182 

40 

40 

42 

22 

47 

47 

4 


13 

8 

2 

17 

16 

6 

16 

19 

2 

19 

29 

22 

1 

80 
91 
12 
40 
14 
23 
24 
9 
4 
































































1 


































1 










3 


8 

1 


00 


















\ 








1 




























64 












































1 


i* 












































• • 














































































1 
















43 
2 

16 

18 

5 

203 


14 
2 

16 
6 
5 

18 


















































































1 


11 




















1 




1 


4 


9 


108 


3,086 


19 


4 


172 



SLABBING MILL. 

















12 

1 
13 


188 
4 

336 

90 

7 


16 

4 

26 

23 

7 




12 








, 








1 


1 










1 




18 






• 



































1 
















09 

66 

4 

3 

7 



11 
4 
3 
7 






















































* •••«.. 


•■■«*••• 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 



SI-ABBIMQ BnU^-OoDchulad. 





Inland ftnaaa wbo ntniDcd to work In ipedlM -m 




-. 


«. 


3d. 


«h. 


Sth. 


sth. 


Tth. 




X 


I 


e 


3 
1 




3 










i 
















































4 














I 




1 




3 










J 
















::::::: 


I 












1 
























1 










{ 














1 
























W 


32 


11 


14 


e 


* 









BAIL HILL. 





I 






















































1 








1 




























i 


! 


I 


i- 














> 


















I 


1 
















I 






i 





i 






























1 


















1 


















32 
113 

S 


u 




\ 










i 












48 

1 


1 

i 












30 


14 
3 


13 










1 


















4 


1 


1 














1 


















a 


a 








"2 


7 


6 












1 














1 




























' 


{ 


















> 








1 














f 












1 








Ssrr.?f?:i™^'-;r- 














1 


! 


I 






















va 


m 


W 


M 


a 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 

SLABBING Mlljlr— Concluded. 



Iz^ured persons who retomed to work In speelfled week. 


Days lost 


Fatal 
injurlea. 




9th. 


10th. 


11th. 


12th. 


18th. 


14th 
and 
later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


ATerage 
per Inluiy 
for wnicn 
days lost 
were re- 
ported. 


Total 
injortos. 


3 


1 








1 


4 


53 
2 

5 
9 
8 
2 

11 

3 

1 
2 


1,121 
34 
61 
71 
41 
13 

9 

2 

882 

77 

5 
23 
52 

9 
81 
10 
31 


19 

17 

12 

9 

14 

7 

9 

2 

35 

77 

6 

12 

13 

9 

41 

10 

16 




68 








2 
















5 














1 


9 














3 
















2 
















1 
















1 




1 








1 




11 


1 






1 














1 
















2 
















4 
















1 














1 


3 














1 
















2 


















3 


2 


1 






3 


7 


150 


2,784 


19 




153 









RAIL MILL. 

















1 
1 
1 
1 
1 
1 

18 

18 
4 

14 
1 
3 
1 
2 
3 
2 
7 
2 
2 
4 

75 
2 
7 
286 
9 
102 
8 

17 
2 

15 
1 
1 
4 

52 
2 
4 
2 
1 
4 
2 
2 

10 

11 
8 
2 

12 
8 


3 

12 
51 
39 
14 
16 

284 

475 
37 

209 
3 
29 
36 
28 
27 

338 

214 

54 

41 

53 

1,105 

9 

108 
5,153 

146 
1,824 

419 

342 
29 

456 

31 

6 

122 

1,294 

11 

123 
91 
60 
32 
46 
6 

139 

111 

145 
58 

258 
69 


3 
12 
51 
39 
14 
16 
17 
28 

9 
16 

3 

9 
86 
14 

9 
169 
31 
27 
21 
13 
16 

6 
15 
19 
16 
20 
52 
21 
16 
23 
81 

6 
31 
27 

6 
41 
46 
60 

8 
23 

a 

14 
10 
18 
29 
22 
9 


i' 

i' 

1 

i" 

i' 

i' 


1 
















1 
















1 
















1 
















1 
















1 










1 


2 


1 
1 


18 










19 












4 












1 


1 


14 












1 
















3 
















1 
















2 
















3 












1 




8 


1 








1 


8 












2 
















2 
















4 


2 




1 








6 


75 








2 


6* 


1 
3 












7 


• 2 


8 


1 


7 


, 10 


287 
9 




2 


1 






2 

1 


9 

i" 


102 






8 


1 










18 












2 












2 


1 


15 












1 
















1 
















4 


1 


2 




1 






6 


53 






2 


1 












1 


4 






1 






2 


1 












1 














4 
















2 
















2 
















10 
















11 
















8 
















2 




1 












12 










2 


8 
















12 


8 


4 


5 


3 


^^ 


38 


736 


14,155 


. ••.••«••.. 


6 


743 
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LABOB GONDinOKS IN IRON AKD STEEL INDU8TBY. 



P.— NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 

STBUCTUBAL MTfJiH. 



« 


Ii^and pcnoDS who letnnied to work in specified week. 


OooapatkUL 


1st 


2d. 


3d. 


4th. 


6th. 


1 

6tlL 


7th. 


8tiL 


Babbitt men........ 




1 














BUckmnlthii ..t 




1 












Oarpfaitfiinf' hripfrs 


1 














Chuveni. ......' 


1 














Chippera 


2 
9 
4 














Cnuifl hookem ........... 


6 
4 


1 

i' 


2 
1 


3 


2 






CrMiwnm , . r - . - . t , t 






Drillen 










Kle<^triri^n9 ,-,-,.. ^, - - - , . 


1 










1 




Engineers, locwnotive 




1 








EnkinMTB. roll 
















Foremeo 


2 


i" 

1 

2 


1 




1 




1 




Gaugers 


Greasers 


2 














Guide setters 














BMidy men 








1 
8 


1 
2 






Botbeid men 


13 


9 

1 
25 

1 
4 

2* 

1 
6 
1 


3 




1 




Tnim^tAr9 


LaSorers 


83 


15 
1 

1 
2 


12 
1 
2 

1 
1 


11 


4 


9 


4 


Lever men 


Loaders 


3 
2 
6 










Mftrhfni^tS . ... . 


i* 


1 
1 






Mnnfiin j9t4f' hrtpe^ii 






Manipulators . .'. 






Markers 


8 


1 




1 




1 




Millwrights 


Motor inspectors. 


1 
2 
8 














Motor men 
















Oilers 


2 


2 












Bepatr men's helpers 


1 
2 










Biffgers 






1 


1 

1 


1 




1 


Bolers 






Rollers' helpers 


1 


2 

1 












Roll hands 














Roll turners 


1 
1 














Roll turners' helpers. 
















Saw men 
















Shearmen 


1 
2 
2 


1 






1 








Shearmen's helpers 












Shippers 


1 
















1 












Straighteners 










2 
1 






Straighteners' helpers fgaggers) 


1 
1 
1 
1 














Structural-iron workers 














Tablemen 


1 


1 

1 












Unclassified 










1 












Total 


149 


74 


34 


23 


24 


15 


10 


6 





PLATE MILLS. 



Carpenters 




1 














Chargers 
















Chippers 




1 

1 
3 
5 












Cinder men 


2 

4 
6 
1 
1 




3' 

2 


1 
1 








Crane hookers 








Cranemen 








Door operators 










Electrkians 










1 


Engineers, roll 








1 








Firemen. 


6 
2 
2 
1 


3 
2 
2 
1 












Foremen 












Handy men 






1 


1 






Heaters 






Heaters' helpers 








1 
1 






Hotbed men 
















Inspectors 


4 

106 

1 

2 


1 
61 


2 

25 






1 
6 


5* 


Lauren x ..^--t-tt, 


17 
8 


17 


7 


Layers out. 


Lsrer men 


a 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 

8TBUCTUKAL MILLS. 



Injured peraonfl who retomed to work In specified week. 


Days lost 


Fatal 
injories. 




9th. 


lOih. 


11th. 


12th. 


13th. 


14th 
and 
later. 


Week 

not 
report- 
ed. 


Total. 


• 

Total. 


Average 

perlnjuiy 
for wnicn 
days lost 
were re- 
ported. 


Total 
Iqjurias. 
















1 
1 
1 
1 
2 

28 

10 
1 
3 
1 
1 
6 
1 
3 
2 
2 

37 

2 

186 

3 

11 
6 

11 
1 

13 
1 
1 
3 
7 
1 
8 
1 
8 
1 
1 
1 
1 
3 
2 
8 
1 
2 
4 
1 
4 
8 


10 

16 

4 



6 

459 

143 

20 

171 

16 


10 

16 

4 



3 

18 

14 

20 

86 

16 




I 
















1 
















1 
















1 
















a 


2 












8 


28 


1 










10 












1 












1 




3 












1 














1 
1 


1 














102 
10 
22 
24 
71 

eo6 

12 

8,568 

52 

201 

109 

137 

14 

236 

9 

3 

5 

66 

28 

337 

80 

22 

10 

4 

7 

60 

43 

8 

24 

19 

82 

139 

6 

84 
72 


20 

10 

7 

12 

86 

20 

12 

21 

17 

18 

18 

12 

14 

17 

9 

2 

8 

9 

28 

42 

80 

7 

10 

4 

7 

60 

14 

4 

8 

19 

41 

46 

6 

11 

24 


i 

*3" 

i' 

1 
2" 


6 














1 
















4 
















2 
















2 


S 












8 

1 
8 


87 












2 


a 


3 


2 




3 





188 














1 


11 






























12 


















1 














13 
















































































1 








1 






10 
















































































1 




































































































1 


1 




























1 
















3 


















9 


4 


2 




3 


11 


20 


384 


7,111 


20 


8 


392 



PLATE MILLS. 

















1 
1 
1 
6 
15 
16 
2 
1 
1 
9 
5 
8 
3 
1 
1 
8 
373 
8 
4 


13 
19 
14 
71 

192 

283 
24 
3 
31 
69 
25 

211 
87 
37 
41 

113 

4,266 

63 

80 


13 
19 
14 
12 
15 
19 
12 

3 
31 

8 

6 

20 
29 
37 
41 
14 
17 
18 

8 


i' 


1 
















1 
















1 














1 
2 
1 


A 














IS 












1 


16 












2 
















1 
















1 
















9 














1 
1 


6 














8 














3 














1 


1 














1 
















8 


8 


3 






2 


5 


19 


274 






s 
















4 



300 



LABOR CONDinOKS IN IBOH AITD STEBL IHDU8TBT. 



V.-^NUMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 





Ii^fnnd penoos who retnnied to work in specified week. 


OoBopsttoaiiL 


lat 


2d. 


3d. 


4Ul. 


Ml 


6th. 


7th. 


Sth. 


Machinists. 


2 

4 
2 


1 

1 
1 


1 








Mftrhinisrtf' iMlpftn 




1 




Markora 






...•..••,.•...•.• 


1 


Olhrrj and gnaatfn ^ 


1 

1 


1 


1 1 


Vfiinvm 


1 
1 




............... |.. .. .. 


Pipeflttsn 


............... ......J ......-, - 


T*im flttert* lifflpffrs , 


1 
2 




1 • "* . 


rSotl^.. ..!?..:::.:.:..;::: 


•**3 

1 
1 
1 
8 
5 


2 


1 ■ 


ll 


Refers 


1 ' 




Roll taraen 










Pcrap men 






1 

1 

1 


.::..:...::::.:.:::::::: 




BlMMMiuan X 


3 
4 

1 


1 
2 


::::::::L--.-.M*::::::: 


i 


Bbeannen's helpers 




Btrau^teners..' 


........ 


■ 




Table men 


2 

4 






1 


1 
1 




1 


ITnclamififKl .a .. ..^ 


2 


1 


i 





1 




1 


' 


Total 


171 


99 


44 


29 


22 


13 A 1 7 I 








1 



MECHANICAL. 



Biaeksmfthff 


19 

16 

9 


10 
6 
2 
2 
14 
10 
4 


2 

4 

2" 

5 

4 
8 






1 


1 


Blacksmiths' belners 


2 

1 


1 


1 


1 


Bofler makers 


Boiler makers' helpers 








..... ...1 


Bricklayers ^ 


19 

24 

17 

2 

1 








1 
2* 


1 


Bri<?k layers' helpers. . , 


4 
1 


1 


2 


1 


Carpenters 


2; 


Carpenter*' helpers. ,...., 






-.Aa*a«**l 


Chibners ". 




■ 










1 


Crane hookers..... 


4 
4 
1 

8* 

3 
2 
2 
2 
12 


2 

1 
1 
1 
8 

2* 

1 












Craneinen .,..,,.,.- 


10 
8 

4 
19 
2 
6 
6 
4 
28 


2 


8 


1 






Drillers 






Enf;ineers 


1 
2 
1 
1 


1 






1 


Engineers, locomot i vp 


1 


1 




Fnp[n(>ers. roechanK-al ..^.rrx.r 


Firemen 


i' 


1 
2 




1 


Foremen . 


Hammermen's helpers 

Bandy men 






5 


a 


a 


1 






Heaters....,,.,.,. 


:::;::;: ::::i 


Holsters 


1 

1 

60 

1 

3 

81 

59 

9 

1 

1 

1 

12 
13 




1 












Insfj**ctors 










1 
1 


LalHjrers 


10 


13 


4 


6 


4 


1 


Lathe hands 


Machine hands 


1 

18 
22 

4 
2 

1 










1 




Machinists 


11 
9 
3 
1 


7 
8 
2 


4 
4 


4 
3 


*> 


Marhinists' helpers 


1 


Oilers and greasers 


1 


Painters 




1 


1 




PuttArn piftlrfiri. ^ 








Plpecoverers 














Pine fitters 


7 
2 


3 

1 
1 
1 
7 


1 


3 

1 


1 
1 






Pine fitters' helpers 




1 


Punch-press operators 


1 


Repair men . .\ x . . . . 


3 

49 

2 


ii' 


6* 


1 
3 








RiSKers 


2 


2 


4 


Riveters 




Riveters' hel pers 


1 














Roll chlDDers 


1 
1 

14 
3 
1 
1 
7 

16 














Roll turners 


6' 


1 
2 




1 








Roofers 








Roofers* heinefs .- 




1 








Shearmen 


1 












BtnU^teners' helpers {rnpftn) 

fltmctural-iroo workers •.•• 




..■■.... 










1 
5 


1 
1 


1 
1 


1 






I 


TJndAMifled . ...rrr- 
















Total ...T 


635 


180 


92 


48 


36 


25 


» 


Is 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Oontinued. 



PLATE MUXS— Gandnded. 



Ix^ttred persons who returned to work hi spedfled week. 


Days lost 


Fatal 
injuries. 




0th. 


10th. 


nth. 


12th. 


13th. 


14th 

and 

later. 


Week 

not 

reports 

ed. 


Total. 


Total. 


Average 

perinJurr 
for whico 
days lost 
were re- 
ported. 


Total 
Injuries. 












1 


1 
1 


6 

3 
2 

2 

I 

1 

8 

1 

1 

2 

16 

13 

1 

4 

12 


189 

86 

15 

44 

20 

2 

9 

112 

4 

2 

28 

199 

186 

10 

76 

242 


40 

14 

5 

22 

10 

2 

9 

14 

4 

2 

14 

13 

14 

10 

19 

22 


1 

i' 

i* 


7 












6 














3 
















2 
















2 
















1 
















1 
















8 
















1 
















1 
















2 














1 


17 


1 












13 














1 
















4 


1 


1 










1 


13 












5 


3 


, 




2 


7 


30 


438 


6,805 


17 


4 


442 









MECHANICAL. 



2 
1 










1 
2 
1 


1 
2 


36 

37 

16 

4 

42 

60 

32 

2 

1 

7 

21 

10 

7 

87 

7 

14 

13 

6 

54 

1 

2 

2 

105 

1 

5 

137 

118 

22 

7 

2 

1 

29 

20 

2 

ft 

102 

2 

2 

1 

3 

21 

5 

2 

1 

14 
26 


506 
713 
367 

54 

400 

696 

443 

9 

6 

85 
209 

58 

84 
536 

65 
264 
253 

43 
667 


14 
20 
20 
14 
10 
13 
15 

6 

5 
15 
12 

6 
12 
15 
11 
19 
19 

7 
12. 


i' 

i' 

i' 


36 


1 








37 






2 


15 










4 














2 
8 
2 


42 


1 












51 


1 










32 










2 
















1 














1 


7 














31 
















10 
















7 


1 










1 


1 

1 


38 










7 






1 








14 








1 






13 














6 


1 




1 










66 








1 


1 














26 
54 

1,372 

5 

71 

2,045 

1,880 

684 

191 

12 

4 

467 

215 

77 

69 

2,178 

8 

10 

2 

62 

142 

96 

14 

5 

226 

305 


13 
27 
13 

5 
14 
15 
17 
31 
27 

6 

4 
16 
11 
39 
14 
22 

4 
10 

2 
21 

7 
20 

7 

5 
17 
12 


2* 

2* 

2 

i* 

r 

3 

r 


2 
















2 


1 


1 




2 






a 


107 






1 
















5 


1 

1 
1 
1 


1 


i' 


1 
1 


2* 


5 
2 
2 


2 

6 


139 

120 

32 










8 














3 
















1 






1 




1 






29 








1 


20 


1 












3 












1 

4 


7 


2 






1 


3 


5 


104 






2 














1 


a 














1 
















8 
















21 


1 














6 














2 
















1 


1 
1 












1 

1 


16 






1 






26 












17 


4 


4 


6 


9 


19 


32 


1,034 


15,639 


16 


14 


1,048 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTBT. 



APPENDIX F.— NUMBER OF INJURED IN PLANT INVESTIGATED 

O0CUPATIONS, FOR 6 

FOUNDRT. 





Injured persons who returned to work In spedfled we 


Oooapattona. 


Ist 


2d. 


3d. 


4th. 


5th. 


6th. 


7th. 


Blacksmlthy belpRrs 


1 














Carpenters 




1 






1 




Carpenters' helpers 


1 










Chargers 














Chippers 


15 
5 
7 
8 

1 
2 

1 


6 
2 
2 
2 


3 


4 


2 


2 


1 


Core makers 




Cran? bootors. ... .^ . . . . . 


7 

1 


3 
1 


3 
2 


3 
2 


1 


Cranomcn 




Cupola cliargers 


1 


Electricians 














Firemen 














Gas maicers 


2 
1 












Handy men 


3 






2 




1 


Heaters 




1 
9 


1 


Laborers 


55 
1 
2 


21 


13 


5 


7 


2 


Ladle liners 




Ladle men 




1 

1 




1 


1 


1 


Ladle men's helpers 




1 


Machinbts 


1 

1 

29 

11 

1 
1 
1 






, 




1 


Machinists' helpers 














Mol ders 


17 
6 


2 
5 


8 

4 


6 
2 


4 


1 . 


Mohiers' helpers 


1 ; 


Motor inspectors 


1 


Roll turners 












1 


Saw men 














Stockors 


1 










y.v.'.v.'j 


Timekeepers 






1 








Undassifled 




1 


1 




















Total 


147 


61 


35 


31 


23 


19 7 1 






1 



DOCKS AND QBE TABDS. 








Crane hookers 


1 


1 


2 




1 






Foremen 






Handy men 


1 

1 

13 


7* 


1 
2 
4 
1 










Holsters 










Laborers 


6 


5 


1 


1 


Madiiiiists 


Motor inspectors 


1 
1 
2 
2 








1 , 


Oilors 


i* 

3 


1 






1 




Ore-hridgo operators 






Kiscors 


1 


2 








Samplers 








Sooopcrs 


6 


1 


2 


3 


1 








1 


Total 


28 


13 


14 


11 


7 


2 


1 





YARD DEPARTMENT. 




Brickln vers 


1 

4 














Can>*'"tt'rs 


2 












rarrMmtors' holnors 










1 


Chippors 


2 

6 
n 












(^rano hookers 




1 


1 


2 


2 




Craiiemen 


Crunemen, locomotive 


1 
4 


1 

2 










Drop men 


4 
1 
3 
1 
5 


1 






1 


Klcctrician.s 






Encinecrs. locomotive 




1 








1 


Engineers, locomotive CTanc 

Foremen 








7 


2 


1 


3 






Greasers 




1 


Handy men.... •••••....... ......... 














Lal>orers. .. .••••••••.•..•.•.•••.••.. 


268 


01 


60 

1 
1 


42 


85 


11 


IS 


Linemen.. ••••••••••..•••••••. ••.... 


Loaders 


I 


i' 






•••••••• 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Continued. 



FOUNDRY. 



Injured persona who returned to work In specified week. 


Days lost 


Fatal 
injuries. 




9th. 


10th. 


nth. 


12th. 


13th. 


ill 


Week 

not 
report- 
ed. 


Total. 


TotaL 


Average 
per injury 
for wnicn 
days lost 
were re- 
ported. 


Total 
Injuriei. 
















1 

2 

1 

1 

36 

10 

34 

17 

2 

2 

2 

2 

6 

1 

137 

1 

4 

1 

2 

1 

76 
30 
1 
1 
1 
1 
1 
2 


4 

68 

6 

74 

689 

458 

1,355 

348 

61 

9 

87 

23 

80 

28 

8,207 

2 

62 

16 

115 

1 

1,674 

472 

7 

6 

6 

10 

27 

27 


4 
29 

6 
74 
17 
61 
42 
20 
26 

5 
44 
12 
13 
28 
26 

2 
16 
15 
68 

1 
21 
16 

7 

6 

5 
10 
27 
14 


2* 


1 
















2 
















1 






1 
1 










1 


1 
1 
1 










1 
1 
2 


86 






1 
2 

1 


10 


1 








84 








17 












2 
















2 










1 






2 














2 
















A 
















I 


1 


1 


1 


1 


1 


8 


9 


139 
1 
















4 
















1 












1 




2 












1 


1 

1 


1 


1 


1 




2 


2 


76 
SO 














1 
















1 
















1 
















1 
















1 
















2 


















6 


3 


4 


2 


2 


15 


16 


876 


8,698 


24 


2 


878 











DOCKS AND ORE YARDS. 


- 


















1 
1 


6 

1 
2 
3 

43 
1 
1 
5 
3 
8 
1 

17 


76 


16 




A 














1 














25 

38 
880 

15 

6 

149 

16 
105 


13 
13 
21 
15 

6 
37 

5 
13 


i* 

1 


2 
















3 


2 










1 


1 


43 










1 
















1 










1 




1 


K 










4 
















o 














1 
2 


1 






1 






1 


475 


30 




17 












2 




1 




1 


2 


7 


91 


1,785 


21 


2 


93 



YARD DEPARTMENT. 

















1 

6 
1 
3 

12 
2 
2 

14 

20 

691 
6 


2 

31 

48 

96 

221 

8 

28 

237 

3 

66 

6 

244 

44 


2 

5 
48 
32 
18 

4 
14 
18 

8 
13 

6 
14 
44 




1 
















A 
















1 










1 






3 














12 
















2 
















2 








1 






1 


14 












1 
















5 
















1 














2 


20 














1 














1 
83 


1 


6 


7 


2 


4 


3 


11 


9,676 

20 

101 


17 
20 


9 


000 

1 


i' 


^ _ 












5 
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LABOB CONDITIONS IN IRON AND STEEL INDUSTBY. 



APPENDIX V.^NXJMBER OF INJURED IN PLANT INVESTIGATED WHO 

OCCUPATIONS, FOR 6-YEAR 

TABD DBPABTMENT-GoociiidoiL 





Injured pcnons who letomed to work in spedfled week. 


OoeapaticmL 


Ut 


2d. 


3d. 


4th. 


fith. 


Mh. 


7th. 


8th. 


Pipe fitters' hdpen 


1 

1 
















Rivetflvs' helpers 




• 










" * 


Bcnip men .*..,....x«..***.4. 








1 






I 


Shearmen 






1 


2 






I 


Shearmen's helpers 


1 

6 

83 




1 








Stockers 


1 
36 










1 


SwiUAimen 


17 





13 


12 


5 


a 


Trackmen 


1 


Weishmasters 


1 
1 
















Yard masters 






1 










Yard supermtendents 








1 






T7ndA.S8ifif*d ..... 


1 





i 
























Total 


393 


144 


87 


57 


55 


28 


22 


11 







ELECTRICAL DEPARTMENT. 



^Electricians 


31 


7 


8 

1 
2 




1 






1 

1 


Electricians' apprcn ticcs 








Electricians' helpers 


7 
2 

1 
1 
1 
1 
1 
8 


3 






1 




1 


Engineers, electrical 








Firemen. I 










1 






Foremen ............................ 


2 
2* 


1 
1 
1 










Hl^ndy iii^*n 












Laborers 


1 










Lamp trimmers 










Linemen 


4 


4 
1 


1 


2 








Linemen's helpers 








ICac^ine hand 






1 










Machinists 


1 
3 
1 
3 


2 










• ••*■■••' 


Motor inspectors 














Motor men 
















Oflers 






1 










Repair men - 


1 


1 










Rigeers 


2 
8 












Unaawfiflml 


4 


1 


1 


1 


1 




i*l 






Total 


71 


26 


16 


5 


4 


3 




3 







MISCELLANEOUS DEPARTMENTS. 



Chemist<i 


2 

1 
1 

1 
















Chemists' hcloers 










1 






Clerks 


r 


1 










Firemen 












Handy men 














Inspectors 


















Laborers: 


15 


7 

1 
1 


6 


3 


1 






1 


Machinists 






Oilers 
















Pipe fitters' helpers 






1 










Pampi^n* 


1 

2 

4 

13 


1 

1 
2 
3 












Timekeepers 


2 












Watchmen 


1 




1 


























Total 


40 


17 


• 


5 


1 


3 




1 
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RETURNED TO WORK IN SPECIFIED WEEK, BY DEPARTMENTS AND 
PERIOD, 1905 TO 1910— Concluded. 

TABD DEPABTMENT— Concluded. 



Injured persona who returned to work in specified week. 


Days lost. 


Fatal 
injuries. 




9th. 


10th. 


11th. 


12th. 


13th. 


14th 

and 

later. 


Week 
not 

report- 
ed. 


Total. 


Total. 


Average 
per injurv 
for which 
days lost 
were re- 
ported. 


Total 
Injuries. 
















1 
1 
1 
5 
2 
8 
202 
1 
1 
2 
1 
2 


6 

6 

30 

187 

41 

28 

4,001 


6 
6 
30 
37 
20 
4 
21 


i' 


1 
















1 
















1 


1 














5 














2 














1 

10 
1 


8 


3 


2 


1 


2 


1 


6 


203 
1 














4 
25 
40 
20 


4 

13 
40 
10 




1 
















2 
















1 
















2 


















10 





3 


7 


5 


16 


49 


894 


15,217 


18 


10 


904 



ELECTRICAL DEPARTMENT. 















42 
1 

15 
2 
2 
4 
2 
5 
1 

20 
1 
1 
3 
3 
1 
8 
2 
2 

17 


263 

15 

241 

7 

44 

41 

28 

71 

3 

340 

18 

25 

19 

16 

2 

765 

26 

9 

233 


6 
15 
16 

4 
22 
10 
14 
14 

3 

18 
18 
25 

6 

5 

2 

153 

13 

5 
14 


3 

i' 

2 


45 






'^V.'.V.'J.V.'."'.'. 








1 


1 












15 




1 








2 














2 
















4 
















2 
















5 
















I 












1 




21 












1 
















1 
















3 
















3 
















1 












1 


3 


8 












2 
















4 
















17 


















1 










2 


3 


132 


2,160 


17 


6 


138 













MISCELLANEOUS DEPARTMENTS. 

















2 
2 
2 
2 

1 
1 

39 
1 
1 
1 
3 
6 
8 

19 


11 
40 
18 
18 
90 
04 

099 
14 
10 
22 
18 
52 
99 

374 


6 
20 

9 

9 
90 
94 
19 
14 
10 
22 

9 
10 
12 
21 




2 


• 














2 
















2 
















2 






• 




1 






1 










1 
1 


4 


1 


1 










39 










1 
















1 
















1 














1 
1 


3 














6 














8 












2 


1 


19 














1 








1 


4 


7 


88 


1,550 


19 




88 
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306 lABOB CONDITIOKS IK IBOH AKD STEEL INDUSTBT. 

AFPZITDIX O.— DIRECT CAUSES OF INJURIES IN PLANT INVESTIGA 

BLAST FCBNACES. 



besse:iier steel wobks. 



APPENDIX G. 
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BY DEPARTBfENTS AND OCCUPATIONS. FOR SIX-YEAR PERIOD, 1905 

1910. 

BLAST FURNACES. 



Number of Injuries caused by^ 




Switch- 
es. 


fng 

scale. 


FaU- 

and 
flying 
ob- 
jects. 


Ketal 
In I 

usual 
mo- 
tion. 


Ketal 
in un- 
usual 
mo- 
tion. 


San- 
dling 
stock. 


Lifting 
weights. 


Han- 
dling 

ma- 
terial 

in 
proo* 

ess. 


pn- 
i^S- 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

si- 

fled. 


Not 
re- 
port- 
ed. 


Total 

injur* 

ics. 
































8 






3 
1 






1 








1 
1 


1 










7 
























8 




























6 




2 
2 

1 


1 
29 
10 






1 

41 

2 










1 


1 
3 
6 
1 
3 
6 


1 






10 














3 

1 


• • • ■ • 

..... 


86 












1 


^ 


24 












1 






3 
7 
1 






1 
1 
1 


1 






1 
2 










12 




1 












2 


2 


72 












4 




















3 








11 






























1 






1 


























1 




2 


















1 








13 


























1 
































2 






1 

1 
10 
















1 










2 




1 

1 






1 










2 
6 


**"4' 


2 




12 


1 










4 


1 


62 
















1 




2 


11 








1 




1 


4 


2 


7 




1 




36 








1 




6 

7 

29 


10 

20 

213 














4 

10 
39 


2 
13 
12 


1 

12 
67 

1 






1 

8 

34 


66 






3 
66 


1 
1 






•y 


3 
10 


161 


1 




3 




763 
1 






2 
8 

1 
















1 
3 




■ 




7 










1 








1 


3 








18 






















1 






















1 
9 
1 
6 








1 






















13 


1 


1 




33 






















1 




2 


2 






2 


















13 














1 

1 








2 




3 


6 






2 








6 


9 
1 

13 
3 


1 


2 


2 


61 












2 




5 
2 

1 


36 
1 
6 
8 


*" 




7 


1 


1 




3 


6 
1 


1 


3 


4 


116 






10 


•••••• 












1 
1 








10 
























4 




























1 






1 
9 
9 

1 
1 
1 


















1 
2 
6 


...... 


1 
1 




3 






,..,,, 






1 






1 
1 


...... 


27 




2 






1 






61 
















1 






























8 




1 






1 










3 

1 
1 










16 




















1 


2 




3 


1 






1 










6 






36 
























72 


408 


2 




123 


6 


4 


1 


80 


60 


178 


16 


30 


63 


1,749 



BESSEMER STEEL WORKS. 







1 


























1 










1 
2 










1 






1 




4 






3 
1 
2 


















5 




1 
























4 






1 












1 
1 
1 








13 




1 




















1 


5 


3 
1 






1 


1 














10 
























3 






























1 




























1 




2 




. 
























1 






























1 


2 


**•■•••• 


""i" 


....„ 




■••••■ 


••••■• 










•■■••■ 


1 


••••■• 




e 
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8TKEL WOBKS. 



APPENDIX G. 



309 



BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YEAR PERIOD, 1906 
Continued. 

BESSBMEB STEEL WOBKS— Condaded. 



Number of Injuries caused by— 




Swit4^- 
es. 


Fly- 
scale. 


FaU- 
ing 
and 
flying 
ob- 
jects. 


Metal 

in 
usual 

mo- 
tion. 


Metal 
in un- 
usual 
mo- 
tion. 


Han- 
dling 
stock. 


Lifting 
weights. 


Haz>- 
dUng 

ma- 
terial 

in 
proc- 
ess. 


pii- 
& 

ing, 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Fans. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

sl- 

fled. 


Not 
re- 
port- 
ed. 


Total 
injur- 
ies. 






























1 






















1 

1 

10 










1 












1 
30 


















5 




13 


121 

1 
7 












14 


24 


2 


6 


5 


340 






.••■•••« 






1 




1 














1 


2 


3 


1 


1 




32 














1 












1 












1 

1 








2 
























1 




4 
























7 




























1 




1 






1 






















2 






























1 
































1 




















1 










1 




























1 
































3 






2 
















1 










3 




















1 








1 




2 


2 
6 

1 
1 

4 






1 
1 














1 


..... 



















1 




14 
























14 




















1 
2 










2 










1 


















9 










1 
















1 






i 




















1 


)••••• 


7 


























1 






















2 


1 








2 




*•• 


5 

1 

2 
1 






1 








3 








21 
























2 




1 














1 


2 


2 






1 


16 














1 




2 
































20 


169 






41 


2 






19 


25 


38 


4 


13 


9 


570 








1 





OPEN-HEABTH STEEL WOBiES. 







1 


























1 






















1 
1 
1 








1 




1 


8 






2 








3 






1 


1 


21 












1 






























1 






1 


























1 






























1 






1 
5 














1 












2 




























10 






















3 


I 






16 




1 


1 






1 












1 




5 














1 






1 






1 






1 


















3 


















1 
2 

1 










8 


i* 


2 


8 














4 


4 
2 


2 
1 






42 
















1 


14 




1 
3 

1 
86 

1 
16 

3 

1 
14 
















1 


















1 






1 






9 


























3 











22 


1 






20 


4 


34 


2 


6 


2 


277 










1 












2 

1 






6 


2 
8 


12 




2 




126 










1 






IS 
















1 
18 








6 




2 






9 


6 






18 


4 


2 


3 


4 


187 










1 


























■ 






I 












1 




















3 






























1 


■••■•••• 


8 


' n 






3 


8 






....^. 




""s 


...... 


..... 


• •«•• 


61 
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LABOB CONDITIONS IN IBON AND STEEL INDUSTRY. 



APPBNDEC Q.— DIRECT CAUSES OF INJURIES IN PLANT INVESTIGATED, 

TO 1910- 
OPEN-HEABTH STEEL WOKKS— Condadad. 





Number of Injuries caused by— 


OocupatloDs. 


As- 

btlng 
gas. 


Burn- 
ing 
gas. 


Ex- 
plod- 
ing 
gas. 


Hot 
metal 
ex- 
plo- 
sions 
and 
spills. 


Fur- 
nace 
break 
outs. 


Eleo- 
trio- 
Ity. 


Hot Nails, 
water splint- 

and 1 ers 
steam, etc. 


Fur- 
nace 
slips. 


Belts, 

gears, 

etc. 


Lo- 
oomo- 
Crmnes. tivfs, 

caw. I 
etc 


Riggeni.....,,,,, ,,,,,,,. 






















1 


li 


Scrappers 
























Stage men 








1 
2 






**•"••* 








....... 




Bteel pourers 












1 








Stockers 














2 










Stopper makers 
























Stopper setters 








1 


















Switchmen 
























Weighers 






















1 
1 




Unclassified... 




'2" 


1 


3 




1 

























Total 


7 


32 


7 


174 


30 


6 


7 


11 




2 


101 


30 











BLOOMING MILLS. 



Blacksmiths 






















1 ....' 


Bottom maken 




1 


















1 ' 1 


Bricklayers 




















1 


Carmen 






















1' 


Chippera 






















1' ) 


Cinder men 
























Crane hookers 






















3 , 


Cranemen 












1 










t 


Door operators 








1 












1 1 


DriUers 




















• *'••*>* 


Drillers' helpers 






















1 


Electricians .* 












2 














Engineers, roll...,, 






















■ 


Firemen 














1 








.... 




Foremen 




















1 


1 i 


Handy men 












1 










1 


Heaters 














1 








Ingot- buggy operators.. . 








1 




1 












Laborers 


1 






1 








15 


1 


Lever men 


















Loaders 






















1 
1 

1 




Machinists 






















Machinists' helpers 
























Manipulators 
























Millwrightg 


•••••• 




















1 


Motor inspectors 












1 










« 




Oilers and greasers 








1 
















Painters 
























Pipefitters 


























Pipe fitters' helpers 








1 


















Repair men 












....... 








'...... 


Rigjers 

Hoi fTV 




*****" 










::::::: ::::::| 






* * i ' 


Roll hands 








.•«... 
















Shearmen 












1 










t 


Shearmen's helpers 




















i : 


Stampers 






















1 


Table men 
















1 




i' I.*',. 


Weifhers 














1 










Unclassifled 












1 


1 


>««*•• ■ 


• • « • • « 


::::;: "ii 


Total 


1 


1 




4 




8~^ 


2 . 


— r 


28 


4 











•| 


1 





APPENDIX G. 



811 



BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YEAR PERIOD, 1906 

Continued. 

OPEN-HEARTH STEEL WORKS— Concluded. 



Number of Injuries caused by- 




Switch- 
es. 


Ply. 

ing 

scale. 


FaU- 

ing 

and 

fiytng 

ob- 
jects. 


Metal 

in 
usual 

mo- 
tion. 


Metal 
in un- 
usual 
mo- 
tion. 


Han- 
dling 
stock. 


Lifting 
weights. 


Han- 
dling 
ma- 
Urial 

in 
proc- 
ess. 


ph- 

loa<i- 

tog, 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

si- 

fied. 


Not 
re- 
port- 
ed. 


Total 
Injur- 
ies. 
























1 








3 






1 








I 














1 












1 
















1 


























1 




3 




...... 


17 

1 






1 






2 


1 


1 




38 
















2 


























1 






2 

1 
3 
























2 




























2 




1 




' 


2 






2 




2. 








18 



















' 


20 


189 






54 


15 






58 


19 


89 


10 


14 


8 


884 













BLOOMING MILLS. 





1 




























1 




























2 






1 


























1 


















, , 












1 




1 


6 
1 
3 
2 




••*••• 


1 


. 






"l 












10 






















1 


















1 


1 


1 








9 










1 














4 




























1 






2 


























2 




















1 










1 






















1 








3 














««••••■ 






*"**** 


1 


« * « « • 






1 














^ 
















1 
















1 






1 










4 






1 




• • • • 








1 










4 




























1 






2 

21 


















2 
3 
2 








6 




1 






6 




2 


1 


2 


3 


1 




2 


60 






2 






2 
1 

1 
1 
























3 


















1 
2 


2 


1 








6 




1 




















5 
























1 
























1 






1 
























1 






• 2 


••"•••»• 




1 


1 














2 








5 








1 














1 






1 












1 




1 








3 
























1 






1 

1 






















1 




2 










1 








I 




1 




5 




1 


















1 


1 


























1 


















1 






1 






3 




























1 
























1 
2 








1 






























3 






























1 






4 
















1 


3 








11 






























5 


53 


1 




9 




4 


1 


11 


12 


19 


3 


1 


2 


172 
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APPENDIX a.— DIRECT CAUSES OP INJURIES IN PLANT INVESTIGATRD, 

TO 1910— 

SLABBING MILL. 



APPENDIX G. 



813 



BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YEAR PERIOD, 1905 
Coutinued. 

SLABBING MUX. 



Number of injuries caused by— 


— rrma 


Switch- 
ei. 


Fly. 

ing 

scale. 


Fall- 
ing 
and 
flying 
ob- 
jects. 


Ifetal 

in 
usual 

mo- 
tion. 


Metal 
in un- 
usual 
mo- 
Uon. 


Han- 
dling 
stock. 


Lifting 
weights. 


Han- 
dUng 
ma- 
terial 

in 
proc- 
ess. 


load- 
ing, 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

si- 

fied. 


Not 
re- 
port- 
ed. 


Total 
injur- 
ies. 




2 


2 










1 




3 


1 






12 
























6 






1 




















13 




















1 












































1 
6 
8 












































































1 


1 
1 


























































1 






















1 
2 


















2 

1 


12 

1 
4 
8 

1 






6 




2 


7 


8 


6 




3 




63 


















































1 




6 














1 










1 


> • • ■ • 






















1 

1 








































1 

4 


































8 








2 












11 


















1 






























1 




















2 
























1 












1 


2 

1 
1 






























































1 


























1 










1 
























2 


































5 


45 






12 




4 


2 


14 


10 


18 


1 


5 




150 









BAIL MUX. 































1 


1 






1 
1 
























1 












« 


















1 






























1 




























1 




1 
























1 




1 




8 


1 

1 

' 1 

2 






2 




4 




3 










18 








2 








19 
























1 




4 


















1 


9 


1 
1 




14 
























1 






























3 
























1 








1 




1 


























2 


1 
1 






1 


















3 


























3 










1 
1 




















2 








1 










2 


2 


...... 


1 




8 














2 






















2 






2 








1 
9 






















4 






8 


2 






44 


1 


"i" 


2 








75 
















2 








2 
20 








2 
28 






1 

34 
6 
2 

1 
3 






1 
14 


7 




6 


81 


4 


15 


1 


19 


20 


13 
2 

■'"2 

8 

1 
2 


1 
1 


2 


287 
9 






26 
3 
6 


8 




1 


1 


2 


56 


4 
2 
2 






102 












g 




2 






1 














18 


















2 






2 

1 


8 










1 




6 




1 




15 














1 






























1 


**VWB9V 




2 
16 
















2 

1 
1 










4 


::::::::L..!. 




1 


4 




1 


•••••* 


8 

1 


8 

1 


2 


8 


. . •• « 


58 

4 
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APPMTOIX O.— DIRECT CAUSES OF INJURIES IN PLANT INVESTIGA' 

TO 1 

SAIL MILL— Coneludcd. 



BTBVCTL'BAL HILLS. 



APPENDIX O. 



315 



BY DEPARTMENTS AND 0CX3UPATI0NS, FOR SIX-YEAR PERIOD, 1906 

Continued. 

BAIL BilLLr-Concluded. 



Number of tnjorfas oanaed by— 




Switrh- 

es- 


WOM. 


Fall- 

and 
flying 

ob- 
jects. 


Metal 
in 

usual 

mo- 

Uon. 


Metal 
In un- 
usual 
mo- 
tion. 


Han- 
dling 
stock. 


Lifting 
weights. 


Han- 
dling 
ma- 
terial 

in 
proc- 
ess. 


Pfl- 

ing, 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
cbine? 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 

das- 

si- 

fled. 


Not 
re- 
port- 
ed. 


Total 
injur* 












.«•••• 




1 














2 




















1 
2 








1 






1 
1 
























4 














1 












2 


















3 










2 




1 
1 


1 
2 

1 










3 
3 




1 










10 


1 






1 


2 








11 




1 












8 








• 


















2 






1 


1 


1 






3 

1 




1 


•_ 


2 
1 








12 






2 




1 





1 


8 




















•••>••*• 


20 


160 


41 


8 


20 


3 


03 


77 


67 


55 


76 


6 





17 


7«3 



STAUCTUBAL MILLS. 







1 






















1 


1 


















1 
1 












1 






























1 












1 

1 


















1 




















1 










2 






3 




1 






2 


1 


1 
2 








28 


















10 






























1 




1 




1 
















1 








3 












1 










1 






















1 
4 
1 








1 


























1 




A 
























1 






1 














1 










3 






1 














2 






1 


4 






1 
8 














1 
1 






2 






7 


1 


1 




12 




8 


4 

1 

17 








87 












2 






40 


23 


1 


13 




18 


8 


6 


11 


2 


2 

1 


6 


188 
3 






• 




3 

1 
2 

1 

4 






1 






2 






2 

1 




11 






1 








1 
2 


1 
2 




1 


• ••*•• 


7 




1 












12 






















1 






3 

1 












1 




3 


1 






13 




















1 






























1 




















1 






1 






2 




















1 
1 


2 


2 




7 
1 
























• « « * « 


2 

1 












1 












10 










1 














4 










1 


















1 




1 


























1 




























1 
































1 
3 






2 


'•'2 


1 














































2 
















1 






1 








3 


• • • • > 


























1 




















1 












2 






1 
1 














2 


1 








4 


























1 










1 




1 








1 








4 














1 








1 


3 


























7 


8 


67 


30 


4 


10 




32 


14 


26 


21 


45 


4 


7 


302 
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APPENDIX a.— DIRECT CAUSES OF INJURIES IN PLANT INVESTIGA 

TO 1 

PI^TE HILLS. 



MECHANICAL. 



APPENDIX O. 



817 



BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YEAR PERIOD, 1905 
Continued. 

PLATE MILLS. 



Number of injuries caused by— 




Switcli- 
oa. 


Fly- 
ing 
scale. 


FaU- 

and 
flying 

Ob- 
jects. 


Metal 

in 
usual 
mo- 
tion. 


Ifetal 

in un- 
usual 
mo- 
tion. 


Han- 
dUng 
stock. 


Lifting 
weights. 


Han- 
dling 

ma- 
terial 

in 
proo- 

ess. 


PQ- 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
chines 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

si- 

fied. 


Not 
re- 
port- 
ed. 


Total 
injur- 
ies. 
































1 






























1 


























1 


















1 

1 
1 








6 










I 














15 




2 






1 






1 


...... 




1 


..... 


16 












2 






1 






















1 


























1 






2 
3 

4 






1 








1 




1 






1 


9 




1 












5 










1 


1 
1 










8 
















2 






3 


























1 


















1 












, 


1 






3 
120 










1 
46 

1 






3 
9 








8 


3 


19 
1 


2 


24 




1 


2 


6 
1 
1 
2 


4 


2 


6 


274 
3 


















2 
1 

2 

1 
2 








4 




4 

1 






1 








3 








13 














3 




















1 








2 




























2 






1 
























1 




















1 










1 






4 
























8 




1 


























1 


1 
1 
3 
1 


























1 






























2 










I 
1 




4 

3 






8 
2 








1 


17 




2 


1 






1 




1 




13 






1 






1 
1 
















1 
3 


2 
2 








4 




1 






















13 


























9 


160 


21 


8 


29 




66 


2 


9 


29 


28 


7 


3 


9 


442 



MECHANICAL. 





9 


17 
4 

1 

27 

8 

1 






1 
1 




1 


* * 


12 
1 


16 


5 
3 

1 

23 

7 


1 
1 


..... 


3 

1 


73 






15 




1 
9 
3 












4 




1 


2 

1 








7 
2 


...... 




5 
2 

1 


2 


93 


1 






32 










2 




1 






















1 


2 
2 
3 


























7 




















2 
6 

1 
4 
3 
1 


4 
1 
3 
6 
2 
1 
3 
2 
9 


1 




1 


21 




















10 
























1 
1 


7 




2 
1 


3 






1 








3 


1 


2 


38 












7 


6 
4 














1 
1 

1 
10 


...... 


1 
1 
2 

1 




H 




1 
1 
6 








1 






13 












6 


11 














&> 














1 
























1 








2 




1 

1 

1 

1 

81 
















1 

4 










2 


41 






5 


2 


4 




8 


18 


1 


6 


2 


107 






1 


1 
63 

2 
















2 
60 
10 


1 

13 
5 
3 








5 




1 


6 


4 


8 

1 

1 


1 


30 


...... 


7 
2 

1 


6 
1 


259 
22 


















g 




















2 


2 






1 
6 
7 
























1 










1 
1 


1 






3 
3 


1 


6 
3 


3 


2 


••'2' 


29 


••»•«••• 


' "i" 


...... 








20 
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BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YEAR PERIOD, 1905 
Continued. 

MBCHANICAIr-Conduded. 



Number of injuries caused by^ 




Switcb- 


fly- 
ing 

■caie. 


FaU- 

and 
flying 

ob- 
jects. 


Metal 

in 
usual 

mo- 
tion. 


Metal 
In un- 
usual 
mo- 
tion. 


Han- 
dling 
stock. 


Lifting 
weights. 


Han- 
dling 
ma- 
terial 

in 
proc- 


pii- 

load- 

ing, 
etc 


Ushig 
tools. 


Oper^ 
ating 
ma- 
chines 


FaUs. 


Yard 
con- 
di- 
tions. 


Un- 

clas- 

sl- 

fled. 


Not 
re- 
port- 
ed. 


Total 
injur- 
ies. 




















2 










2 


1 


3 

30 

1 
1 






1 
7 


















7 




2 






1 
1 


1 




4 


6 


16 


1 


5 


4 


104 






2 


















1 










2 




1 
























1 


















1 
1 


2 
6 








3 





6 


6 
1 






2 








1 




1 


1 


26 








1 




2 


















1 

""'z 










1 






2 
5 














2 
2 


6 

8 








16 


........ 


■"■3 














1 


1 




26 


















82 


248 


1 


2 


20 


11 


12 


1 


88 


137 


155 


12 


41 


25 


1,048 



FOUNDRY. 





1 




























1 


















1 










2 






















1 








1 






1 
6 
4 
6 
2 
























1 




17 






3 


i' 


1 




2 


1 






1 




86 










10 




1 
1 






1 














1 
1 




34 






1 








1 


3 




17 






1 








2 






















1 








2 






























2 






1 

1 

1 

44 


























2 




















1 










6 


















• 










1 




4 






8 


1 






7 


8 


12 
1 


1 


2 


1 


130 










1 
























1 






4 


























1 




1 














1 








1 






2 














• • • 














1 


1 




2 


17 
6 






4 




1 




""3" 
1 




2 
2 


...... 


4 
2 


76 






80 


















1 




1 




























1 


1 
1 
1 














1 ... 










1 






























1 






























1 










1 




















2 































27 


92 






18 


4 


2 




13 1 8 


22 


3 


12 


2 


378 













DOCKS AND ORE YARDS. 







1 


















1 








6 




























1 
























1 




1 




2 






1 
19 
















1 

4 


3 


• 








1 










3 
1 




1 


1 


43 


















1 






























1 






















1 
1 
1 


3 








6 
























1 




4 




1 


1 
















4 
1 



























1 




1 


7 
























17 






























2 


20 






1 










8 


14 




8 


1 


93 
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APPENDIX G.— DIRECT CAUSES OF INJURIES IN PIJVNT INVESTIGA 

TO : 

TA8D DEPAKTMKNT. 



KI.KCTKICAL UKPARTMKNT. 



APPENDIX G. 
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BY DEPARTMENTS AND OCCUPATIONS, FOR SIX- YEAR PERIOD, 1905 

(.'ootinued. 

TARO DEPARTMENT. 



Number of injuries caused by- 



Switch- 
es. 



Fly- 
scale. 



FaU- 

tng 

flying 
ob- 
jects. 



1 
1 
1 
1 
3 
1 
5 



Metal 
io 

usual 
mo- 
tion. 



Metal 
in un- 
usual 
mo- 
tldn. 



Han- 
dling 
stock. 



Lifting 
weights. 



Han- 
dling 
ma- 
terial 

in 
proc- 



pn- 

ing, 

load- 

iug, 

etc. 



Using 
tools. 



Oper- 
ating 
ma* 
chines 



Falls. 



Yard 
con- 
di- 
tions. 



Un- 

clas- 

si- 

lied. 



Total 
Not ' injur- 



re- 
port- 
ed. 



ies. 



1 


1 
8 

12 
2 

14 
1 
6 

20 
1 
1 
000 
1 
6 
1 

2 

1 

1 
1 
6 
2 
1 
208 
3 
2 
1 
2 
1 



1 

22 



3 
1 



6 



3 



237 
■'*3 



S4 



8 



8 



23 



16 



69 



8 



10 



8 



15 



2 

2 

6 

17 



8 



1 
9 



Iti 



29 



287 



89 



9 



9 



II 



27 



19 88 



14 



16 



904 



ELECTRICAL DEPARTMENT. 



1 


2 


6 


1 




1 








1 


3 


6 




2 




45 


1 








1 






3 






1 








1 
1 


2 


1 
1 


1 


2 




15 














2 




1 
1 

1 
1 




















2 


















1 










4 


















1 
3 








2 




























5 




























1 






5 


















7 




2 




21 






















1 






















1 
1 
1 










1 












1 


















3 




























3 




•*■'*• 






1 

1 


















1 




" " * * 


1 




1 

■ .•••.1 










2 
1 


1 




1 




8 












>••«•••• 








2 


!■•••.... 




2 
2 














1 










4 


1 


3 














1 


2 


1 






17 


1 • • • - 
























5 


23 


1 


1 a 


1 




4 


13 


22 


2 


7 




138 






1 
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LABOB COiminOKS IN IBOK AXID 8TEBL IlSmnSTBY. 



APPENDIX G.— DIREOT OAUSES OF INJURIES IN PLANT INVESTIGATED, 

TO 1910- 

MISGBIXAlfBOUS DBFAKTMB1CT8. 





Number of InivakM oaoaed bj^ 


OooopatioiDik 


Aa- 

bting 
gaa. 


Bmn- 
ing 
gaa. 


Bz- 

plod- 
Ing 
gaa. 


Hot 

metal 

ez- 

nona 

and 

spilla. 


naoe 
break- 
oats. 


Eloo- 
trio- 
Ity. 


Hot- 
water 

and 
ateanL 


Nafla, 
splin- 
ters, 
•to. 


Ynt* 
naoc 
slips. 


Belts, 

g«MB. 

etc 


«« 


Lo- 
aves, 
cars, 

cte. 


Cbamiiitii »•«,- 


























Cbemtitt* holpen . . . . r . t 




1 




1 


« 
















ClerkB r 




















Fiiamen 


























TT&firl J mtSk .., 


























IniipMton ^ . 1 


























Laboran. .............. . 


1 






1 








2 








1 


Machinists 














OiieiB 


i 

1 
























Pipe litteiB 
























8ainplfln 
























Timekeepen...... 
















1 










Watclimen. ...--.»..ttt- 
















1 






1 


TTnnlMnifliKl 








2 








3 


1 


1 
















Total 


8 


1 




4 






1 


6 


1 


ll 9 


2 












• 


1 


I 
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BY DEPARTMENTS AND OCCUPATIONS, FOR SIX-YBAR PERIOD, 1906 
Concluded. 

MISCBIXANBOUS DBFAKTBIBNTS. 



Nnmber of Inlarln oaoaed bj— 




8wftdi- 


Fly- 


Fall- 
ana 
flying 
ob- 
jects. 


Metal 

in 
usual 
mo- 
tion. 


Metal 
in un- 
usual 
mo- 
tion. 


Han- 
dling 
stock. 


Lifting 
weigbts. 


Han- 
dling 
ma- 
terial 

in 
proo- 


PU- 

& 

ing. 
etc. 


Using 
tools. 


Oper- 
ating 
ma- 
oblnes 


Falls. 


Yard 
con- 
di- 
tions. 


Un- 
clas- 
si- 
fied. 


Not 

re- 
port- 
ed. 


Total 

injoi^ 

iei. 




























2 






































1 






















1 
1 




























1 


























1 
1 
7 






































19 






3 

1 


1 












2 




39 




































































































2 




1 
3 
4 
2 














1 














...... 


1 
'"2 


..... 




























3 


1 






2 








2 




19 
















3 


22 






G 


1 






4 




19 


2 


9 


1 


88 
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LABOK CONDITIONS IN IRON AND STEEL INDUSTRY. 



APPENDIX H.— PROVISIONS VOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAL SERVICE IN r)30 IKON AND STEEL ESTABLISHMENTS 
REPORTING. 

[The statomcntB in this table are in the exact form submitted by the companies.] 





Nam- 
ber 
of 
em- 
ploy- 
ees. 


Proyision for Immediate aid. 


Further treatment. 




Plant 


Is hos- 
pital 
used 7 


If hospital is used. 


Who Ijcars expense (^^ 
treaimenir 


nam- 
bor. 


Is it 
owned 
by 
com- 
pany? 


Distance 
from plant. 


1 
2 


207 

21 
19 
30 

38 

320 

189 
2,447 

0) 
(') 
39 
378 
223 
0.'».'j 


Local physician, under a(;rcemont 
with employees, visits establish- 
ment an hour or two daily and re- 
sponds to calls. 

I^w'tor called 


Yes.. 

Yes.. 
Yes.. 
Yes.. 

No... 


No... 

No... 
No... 


2 miles 

9 miles 

do 


Employees, by regul^i^ 
foes. 

Insurance Co. 


3 


do 


Do. 


4 
5 


Pillows, splints, and articles used for 
"first aid to injured." 

Medical attendance summoned im- 
mediately. 

Kquipped tor first aid: assistance 
and ambulance called when neces- 
sary. 

Red Cross emergency cabinet 

Equipped for first aid; assistance 
ami ambulance called when 
ncrodefl. 

Rmort^ncy hospital room 


No... 


1 block 


Not reported. 
The company. 

Hospital, to which com- 
pany makes rejnilar 
contributions. 

Ins. Co. first treatmoDf.' 


6 
7 


Yes.. 
No... 


No... 


2miles 


8 



Yes.. 

Yes.. 
Yes.. 
No... 


No... 
No... 


1} miles 

imUe 

(!) 


employee balance. 

Hospital, to which com- 
pany is large contrib- 
utor. 

Comjiuny. 
j)o. 


10 


Kmrir;;ency hospital at works 

Kquipped for first aid 


11 




Not reported. 

Ins. Co. for first aid. 


12 


Kmer^nry medical cabinet in oflico. 
Send for the works' surgeon 


No. . .1- 




13 


Yes.. 
Yc<!.. 
Yes.. 
Yes.. 
Yes.. 

No... 


No... 

No... 
No... 
No... 
No... 


3 miles 

10 miles 

fl miles 

1 mile 

3 miles 


Company. 
Company usually. 
Ills, f 'ii. and Furnace Co. 


14 


First -aid outfit 


15 


150 


Lot'al doctor railed 


in 


Kirstvajil iiulflt 


Company. 

Ins. <'o. for first treat- 
ment. 
Insurance Co. 


17 
18 


(i3G 
116 


Company employs surgeon 

Small emofKency outfit in labora- 


19 
20 


229 

4«i 

207 

507 

1 

' 511 

! Kmi 

1,11-3 

4.W 

1 

500 

m 

90 

, 100 

5.'-. 

101 

! 191 

i 

' lOf, 

; 2o0 

20 

1^7 

63 

132 


tory: fioclor is Ciillcd. 
Doctor is iiilliMi and, if iiece.ssary, an 

:iml)ii]:uii-e. 
No !\«'«i'ionl.s have o<."<'urre<l 


Yes.. 


No... 


Under i mile. 


Company. 


21 
23 


Full iiKt'iii'ul aid urid hospital ex- 

IM'll.SC.S. 

Il<'iorviMl room; flrsi-aid department. 
None 


Yes.. 
Ves.. 
No 


No... 

No... 


9 miles 

Imile 


Do. 

Comp.inv: coyered by 
iusiinmce. 


24 


rir-l !\id; (lo<'tor n^ar 


Yos.. 
Yes., 

Yes.. 

Yes.. 
Yes.. 
Yes.. 

Yo^:.. 
Vc... 
Yes.. 

Yes.. 

Yes.. 
Yes.. 

Yos.. 

Yes . . 
Yes.. 
Yes.. 


No... 
No... 

No... 

No... 
No... 
No... 

No... 
No... 
No... 

No... 

No... 
No... 

No. .. 

No... 
No. . . 
Yes.. 

1 


3 miles 

12 miles 

4miles 

5 miles 

1|. miles 

I mile 

II miles 

1 mile 

l^ miles 

I mile 

15 milos 

7 miles 

3 miles 

fi miles 

3milcs 

In plant..... 


Employees' Ins. Co. 

Comp:iny for first aid; 
Ins. Co.. further treat- 
ment. 

Company for first Ircair 
ment. 

InsunuK'O Co. 

<'onipanv. 

Varies Ijotween cum* 


26 

26 

27 
2S 


( (»iniil»;l<.'ly appointed hospital room; 
doctor oil cull i\i all times. 

Tiikon to ollii-e and friven such can» iw 
\v»'lM»-Jt know: lln'nspnttoho.spilal 

n(»il)it.il sup|)llcs for first aid 

Firsl aid and ln'iil doctor 


20 


Sent to lio;:i>ital 


30 


None 


pany and patient. 
Insiirancv Co. 


31 


First -:iiil iippliMiK-ns 


Hospital. 
Company, as a rule. 

Company maintains a 
l)ed tn hospital. 

Company. 
Do. 

No fixed policy. 

Liability Co. 
Company, If in fluilC 
Company. 


32 
33 

34 


Fir: t iiiil t«i iiijiin'd outfit; 3 dot'tors 

\\ithin •■Jill. 
Knii)!iiy»rcs sustaininR sllpht Injury 

son I to locul <lo«-tnr; siriously in- 

juried sent to hospital. 

Ndlli^ 


35 

3fi 

37 
3,S 
89 


I"ii ^l-:iid ( -Jib i net; physicians 101*31 nd 
ii'Tir liv. 

( ni!,|.!iiy fuml.shos mcdi<al us«ist- 
:iiiMv 

Fir-' :iii! to injim''!; Hoi-tor I'allcil ... 

Servii^'ofdoi-ior'ireslcllnp in vicinity. 

Emerei'm y hosnitnl in charge of man 
qualifina as ^'Ont aid to the in- 
jured.'! 



t Not rnporled. 



/ 
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H.— PROVISIONS FOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING— Continued. 





Num- 

b«r 

of 

em- 

ploy- 
eoa. 


Provision for Immediate aid. 


Further treatment. 




P'ant 


Is hos- 
pital 
used? 


If hospital is used. 


Who bears expense of 
treatment? 


ber. 


Is it 
owned 

by 
com- 
pany? 


Distance 
from plant. 


40 


187 

144 

255 

116 

133 
169 

124 

03 
101 
437 

61 
163 
153 
261 

206 

226 

824 

495 

144 

274 

154 
175 
269 

57 

321 

61 

569 

739 

435 

19 

194 

108 

33 
349 

ISO 

70 

344 


Slightly injured emplovees po to doc- 


No... 








41 
42 


tor; in more serious injurios docior 

is called. 
Have a supply of phenol, sodique, 

and banaagfls. 
No orovision 


Yes.. 

Yes.. 

Yes.. 

Yes.. 
Yes.. 

Yes.. 

Yes.. 
No... 
Yes.. 

No... 


No... 

No... 

No... 

No... 
No... 

No... 

No... 
No... 


3 J blocks.... 
0) 


Hospital. 

Regular contributioBB 

to both hospitab. 
Hospital. 

By yearly subscription. 
Annual donations by 

company. 
Patient or hospital; 

companv makes yeai«r 

ly contributions. 
Depends on conditions 

01 accident. 
Have had no accident 


43 

44 

45 


Company exercises Judgment about 

carlni; for injured employees. 
First aid to injured located in office.. 
G Ive flrsl aid 


i mile 

4 blocks 

5 blocks 

Imile 

3mi1m 

1 


46 

47 


Have supply of emergency remedies, 
bandages, etc. 

TfOCf^l phjrslcian 


48 


Have a few remedies to allay pain 
from bums, etc. 

Equipped with first aid to injured 
cases; injured employees immedi- 
ately taken to a physician. 

Never had any accidents 


49 
50 


No... 


Omiles 


requiring treatment. 
Company contributes to 
maintenance of hospW 
tal. 


51 


None 


No... 








62 


T,orftI nhysJrfftn ..... 


Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 
Yes.. 

Yes.. 
Yes.. 
Yes.. 

Yes.. 
Yes . . 
Yes.. 

Yes.. 

Yes.. 

Yes.. 
No... 


No... 
No... 

No... 

No... 

No... 

No... 

No... 
No... 

No... 
No... 
No... 

No... 
No... 
No... 

No... 

No... 
No... 


12 miles 

1| miles 

Imile 

8 miles 

7 blocks 

li miles 

3^ miles 

2mile8 

4milcs 

Imile 

fmile 

6mlles 

1 mile 

9 blocks 

6miles 

10 blocks 

Imilo 


Company. 

Company contributes 

yearlv to hospital. 
Company contributes to 

hospital. 
Hospital. 

Free treatment; com- 
pany contributes to 
hospital fund. 

Hospital. 

Employees. 

Company contributes 
annually to hospital. 

Free treatment. 


63 
54 


Red Cross first aid In laboratory 

Physician's first aid 


65 

56 

07 
68 


Red Cross medical box, first aid to 
injured. 

First-aid service rendered at works 
and physician called when neces- 
sary. 

Emergency room equipped with 
first-aid requisites and experienced 
attendant. 

Accidents very rare 


69 
60 


Special room with stretcher and cot; 

antiseptic bandages; antiseptic 

baths. 
Telephone local physician 


61 


Doctor called 


Company, at hospital. 
First aid, indemnity 

company; balance by 

injured person. 
Insunmce company, 
Compiuiy. 
Do. 

First treatment, com- 
pany; hospital treat- 
merit, injured perscai. 

Company makes yearly 
donation to ho.sx)itaI. 

Company. 

Have had no accidents. 


62 
63 


Near-by physician called for first aid. 
Send for doctor 


64 


Furnish doctor 


65 
66 

67 


Pbonol, sodique, cotton, and band- 

B^i's an» kopt on hand. 
N«'arust physicMim called or injured 

omployco' taken to physician's 

ollicc. 
Sent to hospital 


t\9 


Regularly employed physician 

Doctor 's care 


70 
71 


Foremen trained to give first aid... 
At oflice and then doctor 


No... 
No... 






If slight, companv; se- 


72 


Sent to home and physician called.. 
3 lirst-aid cabinets are maintained 

throughout ilie plant. 
Doctor's servio'S 


Yos.. 




10 miles 

1 mile 

4 miles 

IJ miles 

i mile 


vere, insurance com- 
pany. 
Companv. 


73 
74 


Yes.. 

Yes.. 
Yes. . 


No... 

No... 
No... 

No... 


State. 

Insurance company. 

Employee. 

Company. 


76 


Given nxt^dical attention 


76 


Emergency hospital (n laboratory... 


Yes.. 



1 Two hospitals, distant § mile and 1 mile, rcspectlTely. 
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APPENDIX H.— PROVISIONS FOR IMMEDIATE CARE OF INJURED AND 
FOR HOSPITAX SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING— ConUnued. 





Num- 
ber 
of 
em- 
ploy- 
ees. 


• 

Proviilon for Immediate aid. 


Further treatment. 




PlMlt 


lahoa- 
pital 
UMdr 


If hospital touted. 


Who bears ezpra» of 


num- 
ber. 


Is it 
owned 
by 
com- 
pany? 


Distance 
from plant. 


treatmentr 


77 
78 


369 

132 

60 

215 

107 

97 

102 

9 

145 

284 

7 

1,924 

1,051 

712 

46 

679 

532 

438 
1,637 

0) 
796 

257 

1,062 

332 
Sol 

41 
fi37 

134 
307 

82 
19(1 
127 

580 
273 

58 
121 

240 
100 

1S4 


Dandof^ and ointment for bums 
aru kept. 

Taken to hospital 


Yea.. 

Yes.. 
Yes.. 
Yes.. 
No... 


No... 

No... 
No... 
No... 


ImllB 

6blocks 

Imilo 

^mile 


Company makes anniuvl 
suDscnptions to hos- 
pital. 

Company. 

Chanty. 


79 


First aid to injured outQt 


80 


First aid 


Company. 


81 


Doctor called; patient taken to his 

home. 
\Otrico attendants, with accident- 
/ cabinet maU^rials. 

None 


82 
83 

K4 


}Yes.. 

Yes.. 
Yes.. 


No... 

0)... 
No... 

No... 


Jmile 

0) 

5 blocks 

{mile 


rCompanv; hospital 

Company contributes to 
hospitals. 

Free: company sub- 
scribes annually to 
hospitaL 


85 
86 

87 


Emergency accident cabinets 

Call surgeon located near plant 

Have had no accidents 


88 
89 
90 

91 

92 

83 
94 


Emergency hospital in plant 

Emerfjency station at mill 

Medicine chest in office; physician 

called to administer first aid. 
Place in hands of physician or suz^ 

geon. 

Flnt-aid appliances are kept; phy- 
sician called. 
Full line of first-aid supplies on hand . 

First aid at works 


Yes.. 
Yes.. 
Yes.. 

Yee.. 

Yes.. 

Yes.. 

Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 
Yes.. 

No... 


No... 

No... 
No... 

No... 

No... 

No... 

No... 
No... 

No... 

No... 


Imlle 

U miles 

Imile 

• • • • •iftO • * • • « « 

10 miles 

Imlle 

2milfls 

^mile 

9 blocks 


Company. 

Do. 
Relief assodatioo. 

£or first aid and ooo^ 
sionally subsequent 
treatment 
Company. 

Company through in* 

suianoe company. 
Company. 

Do 
Do. 


95 
96 
97 


First aid in oflloe; doctor called when 
nccessarv. 

Call for hospital ambulance and 
nearest physician. 

Hospital room equipped with all 
first aid to injured in separate 
building. 

First aid on premises by employees 
or doctor xs neexlcd. 

First-aid niHtissaries; 8 doctors with- 
in 5 minut«>s' drive. 

Doctor cullfd 


98 

99 

100 


No... 

No... 

No... 
No... 


10 to 15 min- 
utes. 
7mile8 

*mlle 

6 blocks 


Company and Inn^ 

anoe Jointly. 
Company. 

Do. 


101 
102 


Treatment administered in com- 
pany's oil ice; doctor called in 
serious cases. 

Ciunpanv pays for first aid 


Do. 


ir>4 


I >ix»i or caliod to render first aid 

T}ik<'n to office and doctor called 

I )<K't(»r calle<l 


Yes.. 
Yes.. 
Yes.. 
Yes.. 

Yes.. 
Yes.. 
Yes.. 

Yes.. 
Yes.. 

Yes.. 
Yes.. 

Yes.. 
No... 


No... 
No... 
No... 
No... 

No... 
No... 
No... 

No... 
No... 

No... 
No... 

No... 


45 minutes.. 

Imlle 

3mile8 

10 miles 

Smiles 

Smiles 

Imile 

li miles 

3miles 

Imile 

22 miles 

4miles 


For first aid, company. 
Company. 
Do. 


107 


Jiiincla^-s, ointments, dressings, etc., 
kept on hand; company surgeon 
c:illwl. 

Doctor r:illed 


Do. 
Do. 


11)8 
109 


l irst aid by company's surgeon 

Have lirst-aid cabinet, ete 


Do. 
Depends on circom- 

stanoes. 
Company. 

Have not yet had a case. 
Employees, by regular 

payments. 
Cwnpany. 
Do. 


110 


Kmcrgi'iii- V hospital 


111 
112 


First uiil' appiie*] In company's 

laboratory. 
Physician c'lll"! 


113 
114 


Handap»s, etr., ki^pt at plant; phy- 
sician called immediately. 
Physician calji'd 


Uo 


Kniploy<i's' homes are near by: 4 
physicians within quick response. 
Doctor on the location 


llA 


Yes.. 




Yes.. 


Close by.... 


Companj and employ 



> Not reported. 



APPENDIX H. 



827 



APFKHDIZ H.— PROVISIONS FOR IMMEDIATE CARE OP INJURED AND 
FOR HOSPITAL SERVICE IN 530 IRON AND STEEL ESTABLISHMENTS 
REPORTING-ContiDued. 



Pknt 
num- 
ber. 



Sunt- 



of 

am- 
ploy- 



Proririan for Ininedtete aid. 



Tnrther tnatmant. 



Is hos- 
pital 
ii»dr 



If hospital is uMd. 



Is it 
owned 

by 
com- 
panyT 



Distance 
fh>m plant. 



Who beaif 

tnatmanCT 



117 

lis 

119 
120 



121 
122 
123 

124 

125 

126 

127 



128 
120 

130 
131 

132 



133 
134 
135 
136 
137 



138 
139 
140 
141 



142 
143 

144 

146 

146 

147 
148 

149 
150 

151 

153 

153 
154 

156 



147 

141 
337 



31 
60 
31 

614 

863 

232 

267 



121 
177 
170 
184 

126 



87 
425 

101 

77 

613 



1,019 
353 
201 
147 



67 
62 



62 



146 

78 
109 

131 



237 

241 

128 
104 

170 



First^d ramedlei In charge of 

chemist. 

Call nearest phTSloian 

Injured are sent to their homes or to 

nospital. 
First-aid outfit; services of any phy- 

sidan we can get at time of acol- 

dent. 

Reinilar mill medicine ease 

Bandages and first-aid outfit 

Call doctor 



Doctor called, or iAinred is taken to 

his office. 
Fully equipped medicine cabinet . . . 



First aid to ii^Jnred at plant. 



Clerk gives Immediate attention and 
when necessary caUs doctor. 



First aid rendered in laboratory..... 

Call doctor 

Sent to hospital 

Antiseptic treatment and bandages. 

Contributions of money, coal, etc., 
to meet uecessitles are made by 
superintendent. 

None 



^ 



nd for doctor 

Have cot and emerKency kit. 
EmergeoDoy hospital at works . 



.do. 



Telephone at once for physician 

Have a flnt-aid outfit 

Appliances for first aid to injured 
are kept at mill office. 

Keep dislnfactants, bandages, etc... 
Regularly appointed doctor called... 

First-aid remedies and appliances 

on hand. 
Regularly emptoyed doctor always 

on hand. 

Company surgeon 300 jrards from 

furnace. 
Physician employed by the company 
Company's physician called; nurse 

provided. 
Company physician and surgeon. . . . 
City ambulance with physician 

called. 
Sent to hospital 



Doctor called or injured is sent to 
doctor's office. 

Have mixtures for bums , 

Doctor called , 



Have small emeigenoy soddent case 
at plant. 



Yes.. 

Yes.. 
Yes.. 

Yes.. 



Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 

Yes.. 



Yes. 
Yes. 
Yes. 
Yes. 

0).. 



No.. 
Yes. 
Yes. 
Yes. 
Yes. 



Yes.. 
Yes.. 
Yes.. 
Yes.. 



Yes. 
No.. 



Yes.. 

No... 



Yes.. 

Yes.. 

No... 



Yes.. 
Yes.. 

Yes.. 

Yes.. 



No.. 
Yes. 



No.. 

No.. 
No.. 

No.. 



No. 
No. 
No. 

No. 

No. 

No. 

No. 



No. 
No. 
No. 
No. 

0). 



(mile. 



A lew miles. 
2blockB 



23 miles. 



Imile... 
U mites, 
imlte... 



2mUes. 
inUto.. 
imite.. 
Imite.. 



2 miles.. 
10 miles, 
imile... 
imito... 



0) 



No. 
No, 
No. 
No. 



No.. 
No.. 
No.. 
No.. 



No.. 



Imlto... 
2 miles.. 
Smiles.. 
U miles. 



2mite8 

6mlles 

do 

Few blocks. 



No... 



4mUeB. 
2 miles. 



No.. 
No.. 



75 miles, 
7mUes.. 



No.. 
No.. 

No.. 

No.. 



24 mites. 
Imile... 



.....do. 
2mUes. 



No.. 
No.. 



Yes. 
1 Not reported, 



ImUe.. 
.....do* < 



Company. 

Do. 
Themselves mostly. 

Insurance company. 



Company. 
Insurance company. 
Never had a hospital 

bill. 
Company. 



Company and 

ance company. 
Flist aid. company; al 

hospital, State. 
Insurance company, 80 

per cent; company, 30 

percent 
Insurance company. 

Do. 
Company. 
Patient, If ohaifB Is 

0). 



Company. 
Do. 
Do. 

Insurancecompaay .first 
aid; company for sub- 
sequent treaonent. 

Benefit associatlan. 

PaUent. 

Injured. 

Treatment free; com- 
panv contrlbutfs an- 
nually to hospital. 

By subscription. 

First attention by cas- 
ualty cfunpany. 

Insurance company; In- 
jured. 

Company by regular 
assessments on em- 
ployees. 

CiHupany by asseaa- 
ments on employees. 
Do. 
Do. 

Do. 

Depends on droim- 

stances. 
Company, order of un- 
derwriters. 
Company. 

Mill company or insur- 
ance company. 
Company. 
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Plfli:t 
DDIil- 

ber. 



15C 



Niim- 

l.cr 

of 

orn- 

plny- 

W9. 



187 
IbS : 



ISO ! 
IW ; 
191 

192 
193 
IM 



19 



Proviiion for immediate aid. 



Fiirtlicr trcitiuf-nt. 



If hoflpitul ifl used. 



i!i!d? x^d 



y 

com- 
pany" 



157 

16S 


3li2 


159 


ISO 


lf.0 
lOl 


350 
134 


162 


70 


163 


05 


164 

lfi5 
160 


74 
139 
1U9 


167 


99 


16-S 
169 


576 
51 


170 
171 
172 


175 
54 

4M 


173 


1U5 


174 


45 


175 


70I-. 


176 


171 


177 
17H 


97 
154 


170 
180 


"54" 


ISl 
ISJ 


125 


1S3 
184 


"i4i" 


1R5 
18i'> 


71 

1 122 



1:5 J 

3.'.») 



142 

i:(2 
irj 

341 
277 
476 



No. 



Y.'s. 

Y03 . 

Yes . , 



Have li;\<l no ftrohlonts that caui^cd 
tin" lois of :i (l:iy froT:i work. 

IIi\o an enierpi'ilcN supply 

Kirst-aid suppiics;' salaried physi- 
cian. 

blichtly injured taken to doctor; 
siTiousIy injun'd i;jki»n to hospital. 

P'irsl atij'iiiion by physician " Yes 

Injured si-ni m vehicle to nean»st Yes. 
physii'ian, or if iinablo to go phy- 
sicKin IS Mimnioned. 

Lookeii after at their homes at com- 
pany »!xjM.'nse. 

First-aid appUancos 



Doctor called at company expense. , 



Ile^iiar company physician takes 

charge. 
First aid by local physician and 

siirjreon. 

Sent to local hospital 

Company physician is called , 



None. 

('<wnpany doctor 

blent home or to hospital, 



('all doctor, who can reach the plant 

in 15 minutes. 
None 



Have .in omerRency room equipped 

with first-aid supplies. 
Il.ivo surKiMiu at the works jinil 

ti'iiMiuruy Imspltal with fully 

«'quiiip«.'tro[ifraiinK room. 

('otM]»;'ny physician 

(■|ii'iii:iiiy pliysn'ian, with ollicecon- 

1 i:ii in": l»:i!:!phern:ilia, at j)l::nl. 

Con-jMHy physician 

'r.iki-M lioniif liUii i)hysici.'mc;il!L'd... 



No.. 
Yes., 



No.. 

0).. 
No.. 



No. 



Yes. 
No., 



No. 



No., 
Yes. 



No. 
No. 



Yes, 
Yes. 



(':ill i>l Mr ■'■■■Ml*; 

I»iii ;..r I ii:- 1; Injured s».'nt hoMiC or 

!■- i-i-Jiil.ll. 
.\.ii'"' , 

.->i| i i:«-s fur ti inponiry relief cirried 

.11 i.iiii'iv' ■ :-i'r'.': nmni. 



No... 
Ye^.. 

Yes.. 
.No... 



No... 
No... 

No... 

No... 
No... 



No. 



(>).. 



Yes. 



No., 



No., 
Yes. 



No.. 
No.. 



No.. 
Vr.'j..' No. 



Nil... 
Y.S.. 



No. 



Yes.. I No., 
"^'os..: No.. 



]|:ivi' eoniiMTiy iltK-lur 

l)i.(iiir < iiiil"yr'(| l>y nn'M tl:rni]«'.l: 

<i jMi-iinv 111 ».ire I-t at eiilen:- .iiul 

■•■.■l-.r.:--^: 

]»t>i!i.ri "illed ^'^'s.. No 

Il:i\i' |:i vt :iiil iiu h:ir:'(>ijfronipeieM( | Ye^s..! No. 

iiiii-i, pionijiL altetitiou of piiy.-i- j 

(■.-.ni. 

Til- 1 nieiliea! aid only ' No.. 

I>mliii<:ilic»i ' I Ses. 

Fir'ii-aid man on prcmNcs durin;; Yes..' No. 

day. 

Cunij any physician 

Mniiiul aid proviiIp<i 

Fir;»t aid by company's surgeon. . . 



No. 



Distance 
from plant. 



2 miles.. 

2 blocks. 

3 blocks. 



i mile. 



3 blocks. 



0) 



Smile 



2 miles. 



3 miles... 
1,000 foot. 



3 mites. 
Smiles. 



17 miles. 



2 mile3. 



2 miles. 
4 miles. 



2 miles. 
Smiles. 



I 



Smiles, 
2 mile.s. 



No...' 

Ye-^.. No. 
Yos.. No. 



Umflos.... 
Smiles 



Who boars exi-cnao of 
treatment? 



0). 

In>Mr.iMn' conijuuiy. 
In.-iir ii'.i''' cumj^any and 

rniilciuiipanv. 
Oh 

0). 

First treatment by in- 
demnity company. 

Company. 

First aid, insurance* 
company: after treat- 
ment, company. 

Oh 

Company. 

Injured person. 
Employees, by monttalT 

Jws. 
Do. 
Company. 
Fir!»l aid, insurance 

eom]>:uiy. 
Employees, by monthly 

flH'S. 

Conipnnv, if at f.iult: 
ininroil, if due to ni??- 
lijreneu. 

Couipuny. 

Do. 



Do. 

Employees, by monthly 

flN-S. 

l»o. 
Com p;my, liability com- 
pany, "or injurc«J per- 
son. 

('). 
Company. 

rmployees. 
Comp:ihy, 20 per rent; 

insu raf ice com paoy , 

»» per cent. 
Comjiany. 
Do. 



Do. 
First aid, company: all 
expense, somelinus 
company. 

Oh 

Company. 
Do. 

Do. 
Do 
Do. 



Net reiMjrlcd. 
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Xiim 
jiloy. 




F. 


».„ 


r..tment. 




Plant 


Uhis. 
plliil 

U»Qd* 


Klio 


"'•S3,Sf»" 


bet. 


Is It 


DWance 
from plant. 


!•>■. 


m 

M 


ESl-SJsaS'XS":::;:::: 


Yes.. 


No... 


Ijniilosl!!!; 


ft 


IW 


Sent U) doctor: doctor callad; sent 

home or lo hospllal. 
Emcr^^ncy room withsupplim 
















Taken lo near-by hcapltal and doc- 

None-cicerltocallaphyBlclan 

Few firsi-atd appliance* tn manaEer'i 
onice; doctor called. 


Ybb.. 


No... 
No... 


I mile 




Yes.. 


No... 















2S 

323 

isg 

sa 

23 

u 

J31 

33 
347 
333 

... 

393 

lis 

M 
467 








do 

doctors CO corns lo the plant. 
Ambulance aiHi doctor called: In- 
Taken to physic lan'i oflloe, bomo, or 

hmpllal. 
Ambulance and phyilclBO called ... . 






312 


Yes.. 
Yes.. 


No... 
No... 
No... 


*n>il» 

ln>ll» 

3blocks 


Company. 

Do. 

Company, employ**, oc 
llafilllly company. 


•ni 


g:: 


No... 

No!:; 


3btocki 

jSiie::::::: 








ti't 


KmergencT hospital Inplaiii 




•ntr 




Yea.. 
Yea.. 


No.. 

No... 

No... 


iSu?:;::::: 

17 miles 


1>0. 
Do. 


US 

320 
231 


Minor lnjuiieei cared Ibr al faotory: 

Cl.ointsi KivM flrat-ald treatment \a 

laboratory , 
Kem on hand bandages and flrat 

Phyiiclao near bj attends Injured... 










Insurance company. 


234 

225 


Fint-^d can covered by liability io- 
Ph^^cTncBlled^lnJured taken home 


11: 


No... 
No... 

No!!! 

No... 
No... 


(■) 

li^iia::::: 

Smiles 

limilee 


3X 


TelcpLonc doctor: render Urst aid . . . . 

Bandacea and otlior appliances for 
first Bid. 

Me<lical eld called: Injured taken 
home ir ncwcfiory. 

PUuVTii hands of liability com- 
F^raT-^i'dml'lUai plant 


Company, Onl MBt- 
Company funiishea sur- 
Insuiaiice company. 
Company, Oist treat- 










zn 


Yea.. 


No... 


4 mil" 


Liabuily company or 

ass?"-'*"- 

Do. 

Do! 

Company ud Uabfltty 
eompuy. 


3M 

s 

337 


"!Siilci>-"^" ""' *" '''"" '"" 
Have on hand Dtsl-aW ttwHioent. .. . 
Sent to doctor's olTicB or hospllal . . . . 
Use lint Bid to injured and send for 

Da^ quick nrst-ald nquisiles; call 
company surgeori. 


g:: 

Ybj.. 


No... 
No— 

No... 


I mile 

iS;::::: 

iTmlka 



■ Two bleeks bom 01 
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Plant 
num- 
ber. 



239 

240 

241 
242 
243 

244 
245 

246 

247 

248 

249 
250 

251 

252 

263 

254 

255 
256 

257 

258 

259 
260 

261 
262 
263 
264 

265 

266 

267 



278 



Num- 
ber 
of 
em- 
ploy- 



Providcm for immediate aid. 



38 

121 

2,487 

38 

470 

507 
140 

387 

159 

46 

461 
92 

132 

116 

136 

99 

231 

87 

1,244 

26 

786 
37 

0) 
77 

133 
26 

247 

121 

163 



268 
200 


05 
267 


270 


209 


271 


1,207 


272 


(«) 


273 
274 


178 
118 



207 



Sent to hospital. 



Regular surgeon, to whom all cases 
are sent. 

Sent to physician or to hospital 

Burgeon Is called 

Sent to nearest physician or hospital . 



Call hospital ambulance 

Surgical attention gratis by company 

surgeon. 
Uave flrst-ald dispensary and oom- 

£any surgeon, 
sl-aid hospital at the plant 



Bandages and medical sopplles in 

ofllce. 

Near-by surgeon called 

Cots, blankets, emergency medicine 

supplies, bandages, etc. 
An emergency hospital Is provided. . . 

Injured sent to doctor's office or hos- 
pital or doctor called. 

Doctor, employed by company's be- 
nevolent association, called. 

Red Cross emergency cabinet 



Pint aid, local physicians 

Taken to their homes and physician 
called. 

Several emergency rooms with sup- 
plies. 

Call the doctor 



First-aid hospital at plant.. 
Have flrst-aia medical box. 



Doctor and hospital 

Send to doctor 

Hospital room with emergency outfit 
Have had no accidents; made no pro- 
vision. 
Token to nearest physician 



Pint aid rendered by chemist; fur- 
tlicr n.s.sistaiice by surgeon located 
6 lijtwks away. 

Simiilo rumcdios administered in 
lahuratory by the company chem- 
ist. 

Company doctor 

Bandages and medicines for treat- 
ment; doctor within 3 blocks. 

Injured taken to a physician 



Operating room on premises; doctor 

within call. 
Sent to company physician or he or 

any local physician Isk collocl. 

Doctor 

Emergency kit for minor injuries; 

doctor for serious cases. 
Emergency supplies kapt on hand ... . 



Farther treatment. 



If hos- 
pital 
uaedr 



Yee. 



Yes. 

Yes. 
Yes. 
Yes. 

Yes. 
Yes. 



No.. 
Yes. 

0)... 

Yes. 
Yes. 

Yes. 

Yes. 

Yes, 

No.. 



Yes. 
No.. 



Yee.. 

0)... 

Yes.. 
Yes.. 

Yes.. 
No... 
Yes.. 
No... 



Yes.. 
Yes.. 

Yes.. 



Yes.. 
Yes.. 

Yes.. 



No... 

Yee.. 

Yes.. 
No... 



Yes.. 



Uhoipitaliiuaed. 



If it 

owned 

by 

com' 

pany? 



No.. 



No. 

No. 
No. 
No. 

No. 
No. 



No. 

(»).. 

No. 
No. 

No. 

No. 

No. 



No. 



No. 

0). 

No. 
No. 

No. 

No! 



No. 
No. 

No. 



No. 
No. 

No. 



Yes. 
No., 



No.. 



Distance 
from plant. 



imile. 



26mUes. 

5 blocks. 
»mUe... 
0) 



8 blocks.. 
H blocks. 



2 miles. 
0) 



24 miles. 
6Dlocks. 

(mile... 

8 blocks. 

2 blocks. 



26 miles. 



3 blocks. 
0) 



4 mile. 
0).... 



0).... 
i'miie! 



800fiBet. 
5 miles. 



2 miles. 



115mi]e8. 
4 blocks.. 



Imile. 



Imlle..., 
4mitoB... 



14 blocks. 



Who beais expense ol 



tieatmen 



expense 
entr 



First aid, insurance 
company; other, in- 

Insuranoe company and 

steel tool company. 
Insurance company. 

Do. 
Insurance company and 
company. 
Do. 
Company and patient. 

Iz^ured. 

SI per year by employee 
provides treatment. 

of- 

Liability company. 
Company. 

Depends on circoiD- 

siances. 
Company. 

Company's benevotent 

association. 
Company if culpable; 

insurance company 

otherwise. 
Insurance company. 
Company. 



Llabflityl 

,I>»ny. 

Insurance company. 

Liability insurance oon^ 

pany. 
Insurance eompany. 

Do. 
Company. 



Insnranoe oompany. 
flrstaid. 
Do. 



Company. 



Do. 
Do. 

Company, first aid; t»- 
luraooe company, foi^ 
ther. 

Company. 

Hospital fond deducted 
from omployaas' pay. 

Company. 

Company, flist tnat- 
mant; u^ond, ftartbar. 

Fimd deduotad 
•mptoyses' pay. 



tNotnportad. 
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Nnm- 

ber 

of 

en> 

ploy. 

eea. 


Piovidon Ibr faninedlate aid. 


Further treatment. 


. 


Plant 


bhoa- 
pital 
Jmd7 


U hospital is und. 


Who bean 4acpenae of 
treatment? 


num- 
ber. 


Is it 
owned 
by 
com- 
pany? 


Distance 
from plant. 


276 


60 
117 

548 

90 

887 
831 

00 

0) 
68 
53 

227 

429 

0) 

0) 

189 

% 

11 

52 

21 

124 

9 

44 

60 
10 
28 

160 

78 
52 

564 

17 

256 

(») 
82 


First aid given In mill 


Yes.. 
Yes.. 

Yes.. 

0).... 

Yes.. 
Yes.. 

Yes.. 

Yes.. 

Yes.. 

0).... 

Yes.. 

Yes.. 
Yes.. 

Yes.. 

Yes.. 
No... 


No... 
No... 

Yes.. 

0).... 

No... 
No... 

No... 

No... 

No... 

0).... 
No... 
No... 
No... 

No... 
No... 


4blocks 

ImUe 

2 blocks 

2i miles 

4 blocks 

imlle 

fmlle 

10 minutes' 

drive. 
(I) 


Insurance company. 
Do. 

Company, partly paid 
from monthly deiduo- 
tions from employees' 

Company. 


277 
378 

279 
380 


Fixst-aid remedies kept at works; 
send in ambulance to doctor's 
office or hospital. 

FirstHild and other neomsary med- 
ical and surgical supplies carried at 
plant. 

fiend lAiured to nearest doctor. 
(Never had a case more than hand 
hurt again.Yt casting grinder.) 

Firat aid is rendered 


281 
282 


First aid to injured, followed by caU 

for doctor. 
Local physician called 


Casualty company. 

Depends upon who b In 
fuilt. 

Forge company and In- 
surance company. 

Insurance company. 


283 
284 


Treated temporarily at plant 

NotUy hospital at onoe 


285 


Physician summoned and his in- 
structions followed. 

Placed immediately under the doe- 
tor's care. 

Company has emergency hospital 
for first aid. 

First aid rendered at plant and doc 
tor called 

Nearest doctor called 


(»). 


286 
287 
288 


10 miles 

ImUe 

(I) 


Company. 

Do 
Compaqv. first: bnsm^ 


288 


2mUe8 

Imile 


ance company, fur- 
ther. 
Company pa]^ doctor's 


290 


Doctor called 


first-aid charges and 
collects from accident 
insurance company. 
Company and insurwioe 


291 


Company has doctor 


company. 
Relief fund. 


283 


Medical attention 


Yes.. 
Yes.. 

%:: 

Yes.. 
No... 


No... 
•No... 

%::: 

No... 


2,600 feet.... 
4mUe 

6 blocks.'!;!! 
Omiles 


293 


First aid to the iniured 


Company. 


294 


(1) rr. 


0). ^^ 
1 i^mpany. 


206 


FiiBt-aid attention 


290 

297 


Have in store preparation for bums 
and bruises; severe cases sent to 
doctor. 1 mile away. 

First-aid supplies on hand; foreman 
and men help until doctor arrives. 

Maintain room for emergency treat- 
ment. 

First«Id materials kept In shop 

Free medical attention 


Company and Insuranoe 
company. 

Company, if in fault. 

No accidents yet. 
Company. 

Company or Insuranoe 

company. 
No fixed rule. 


296 
299 
300 


Yes.. 

Yes.. 

Yes.. 
No... 


No... 
No... 
No... 


25mUes 

li miles 

Several miles 


301 


Kit of medical applications 

Liability insurance company 

Minor Injuries treated at shop; seri- 
ous ones taken to hospital. 

Have on hand a small medicine chest 

We pay their time while out of com- 
mission on account of accidents. 

Temporary hospital in shop 


Have had none. 


302 


No... 






Insurance company, 


803 

304 
305 


Yes.. 

Yes.. 

No... 


No... 
No... 


10 blocks.... 
imile 


first aid. 
Company. 

Hospital. 


306 


Yes.. 

No... 


No... 


2 miles 


Insurance oompanv. 


807 


Supply 01 ointments, disinfectants, 
and bandages kept on hand; em- 
ployee's family physician called in 
serious cases. 

Fiist-aid supplies on hand; doctor's 
office within 100 yards of plant. 

Local physician and aid 


Company. 


308 
309 


Yes.. 
Yes.. 
No... 


No... 
No... 


3} miles 

3 miles 


Do. 

As arranged; have had 

no serious aocldant. 
Company. 


310 


Family doctor 



1 Not reported. 
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I'ljint 
mini- 

IXT. 



Ni:m- 

nf- 
em- 
pK.y- 



311 


22 


;u2 


tla? 


•61Z 


IGO 


314 


42y 


315 


330 



310 

317 
318 

310 

320 
321 



102 

249 
114 

750 

153 
530 



322 ,4,223 



:{23 



H27 



324 3,85U 



325 |1,53C 






I'll 
0; 



Fru vision for immediate aid. 



Fiirtlier trcalmcnt. 



la hos- 
pital 
used'/ 



If hosi>ital is used. 



Is it 

ow":ii'<l' 

i l»y 

roni- 

iKiny? 



No aoriilcnts. hence no provUion 

m.vW. 
An i-niiilnyeo ul tends slight injurins: 

a phyiiiuin is cmplojed by the 

vear." 
Afl r<'iH!r;il lirst-aid remedies on hnnil 

tuKl lix-ul dtK'tor cuUcd. 
Conipnnv din: lor iin<i icinponiry hos- 
pital uuttli ut ndlls. 
Material lor bundu^e.s and snudnos 

for use ill aLvidcnls ure kepi on 

band. 
First-aid cabinet used by supcrin- 

lendent or assistant. 

Accident insurance company 

No special pruvisiuu is niaiie 



;i2S 3,7GS 

I 
I 

:vj*j 37S ! 

3:ju ! u*»s I 

331 \,y^: I 

3:j2 7i.l ! 

333 4,irj 

334 U77 






;;37 

■.v.;'j 
.vio 

311 

343 
344 



(») 
(>J 
3f.ij I 

L'si 

210 
0) 

1,5M 
422 



Emergency hospital: nnrsi> in at- 
tendance; surgeon on call. 

Emergency room: .snrgeoii on call. .. 

Emergency haspitul; nurse con- 
stantly in attenclance. 

Emergency stations with central 
husiiital; surgeons in constant at- 
tenuanco. 

Emergency hospital; nurse in at- 
tendance; surgeon on duty dur- 
ing day. 

Eineri^c.ncy stations with central 
hospital: snr^Pdiis and nurses in 
conshint attendance. 

Emeruenoy hospital: nurse in at- 
to.ndance; surifcon on call. 

KniiTgency room: surgeon on call... 

Knior-'ciu'y lii>s|iital; nurse in at- 
ti'ndance; surp'wn on rail. 

KiiMTgcncy hospital: nurses in at- 
t<^nd:ui(.r constant ly, .surgeoiLS dur- 
jni; diiv. 

Knu-rm-iicv room; surgeon on call. .. 

....do....; 

.....lo 

....do 

Knn'r«.'cticy hospit-.il; nurse in (.-on- 

siunt ;ini ii'larKf, surua-ou much 

of till' t iitic. 
Knii ;;:f- i«:y room al <>:; <.■<•: sun^oon 

ill ii'S n-hiTwi? during day, on call 

at ni::lit. 
llmi-i^'ct.cy mom in plant; nurse in 

;il|fitlil:int-i>. 

l.ii't:u-j:cd I'mfrifiicy ho.^piinl: nurse 

in at li-nd-)'ir ■•. ':ur;:con on call. 
I)i>i:uh4<d ciin'r;.'i'ney V.n.-, ii-il in 

L-li lUi* nt Ki.iiii'l ;iiU"ndani: diiily 

visits ofouti^'ori. 
Mini'iv.'':iry kjo/ii; suriicnti on call, .. 
Kill! p'l'.'icy ..'ipplics in oi!iC*»; sur- 

/iMM Dti call. 
Knic'/iiu-y ri)i)ni: snrgenii on call. .. 
ltd ii-hi-1 f:i:i'r;'i:ncy linpiial in 

c|ptr/e of inijc; snrKr<iii on imII. 
l)4>.i ii-iicd ho;|iiid; nui'.-ii; inchar;;e: 

•;ii:::iM)U uw c.ill. 
lh'iiulH"l emcrs'cncy hospital : :it- 

icml-int incliar;!R; surgeon on ca'.l. 

m:ikHs daily visits. 
I.>et:i('hL'd emcrt^oncy hospital; sur- 

geou. 

'Nut 



No.. 
Yes. 

Yes. 
Yes. 
Yes. 

Yes. 



No.. 
Yes. 

Yes. 



Yes. 

Yes. 

Yes. 



No. 

No. 
No. 
No. 

No. 



No. 
No. 



]>ist?inco 
from iilant. 



16 blocks 

1 mile 

' • ■ ■ ■ \1 w • m • • ■ I 

3blorks 



8 minutes., 



}mile... 
10 miles. 



No. 
No. 

No. 



Yes. 



Yes. 
Yes. 



Yes. 

Yes. 
Yes. 
Yvi* . 
Yes. 



Yes.. 



Yes.. 



No. 



No. 
No. 



No, 
No. 
No, 
No. 
No- 



No. 



No. . . 



I \(is,. No. 

i Yes..! No. 



Yps.. No... 



Yes . . 



No. 



Yas.. No. 
Yes.. I No. 

I 
Yes.., .No. 

I 
Yes..! No. 



Yvi.. No. 



imile. 
i mile. 

1 mile. 



3 miles. 



1 mile.. 
G niilns. 



2 miles.. 
1^ nnW^s. 
2 miles., 
i niilo, .. 
7 miles.. 



21. miles 



2 miles.. 
1^ miles. 
2 miles.. 



7 miles, 
b miles. 



2 milrs.. 
35 mihrs. 

<lo. . 

1 mile. . . 



2milos. 



reported. 



Who bears exf»ense ol 
treatmeiii? 



Company, pencrally. 

No dellniio rule. 
Company. 

Company. 



Con 



lompany, when 
sary. 
Company. 

Da 
Da 

Da 
l>a 
Da 

Da 

Da 
Da 

Da 



Da 
Da 
Da 
Da 
Da 



Da 

L>a 
Da 
Da 

Da 
Da 

l>a 
Da 

Da 

Da 

Da 



/ 
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Num- 
ber 
of 

em- 
ploy- 

eeSa 


PxoTiaion for Immediata aid. 


Further treatment. 


Who oean ezpenn 
treatment? 




Plant 


Is hos- 
pital 
uaed7 


If hospital is used. 


of 


num- 
ber. 


Is it 
owned 

by 
com- 


Distance 










from plant. 














pany? 








345 


1,054 


Detached emergeney hospital; sur- 
geon in constant attendance. 


Yes.. 


No... 


2miles 


Company. 




346 


703 


Emergency room; surgeon on call . . . 
Emergency room in plant; constant 


Yes.. 


No... 


imile 


Do. 




347 


247 


Yes.. 


No... 


do 


Do- 








attendant; surgeon under salary. 
Emergency supples in oflice; sur- 












348 


299 


Yes.. 


No... 


U miles 


Da 








geon on call. 












349 


580 


do 


Yes.. 


No... 


Smiles 


Do. 




350 


225 


Emergency supplies in office; daily 
visits or surgeon, constantly on 
call. 

Emergency room; attendant In 


Yes.. 


No... 


ImUe 


Do. 




351 


191 


Yes.. 


No... 


2miles 


Da 








charge; daily visits from surgeon 
















who is constantly on call. 
Emergency room in plant; surgeon 












352 


0) 


Yes.. 


No... 


H miles 


Da 








on call. 












353 


0) 


Emergency suppUea in ofDoe; sur- 
geon on call. 


Yes.. 


No... 


2miles 


Da 




354 


C) 


Detached emergency hospital; sur- 
geon on call. 


Yes.. 


No... 


imOe 


Da 




355 





EmefKency room; surgeon on call. . 
Detached emergency hospital; daily 


Yes.. 


No... 


Imfle 


Da 




356 


Yes.. 


No... 


2i miles 


Da 








visits of surgeon. 












367 


0) 


Detacked emergency hospital; con- 
stant attendance of surgeon. 


Yes.. 


No... 


2miles 


Da 




35-; 


(») 


Emergency room in plant; surgeon 
on call. 


Yes.. 


No... 


do 


Da 




359 


9G9 


do 


Yes.. 


No... 


1 mile 


Da 




300 


ao 


Yes.. 


No.. 


1) miles 

3 miles 


Do. 




3G1 


Emergency room; surgeon on call. . . 


Yes.. 


No... 


Do. 




362 


6.612 


Emergency hospital; sjjrReon or 
nurse in constant attendance. 


Yes.. 


No... 


9 miles 


Da 




363 


626 


Emergency rooms; surgeon on call . . 


Yes.. 


No... 


li miles 


Da 




364 


1,141 
632 


do 


Yes.. 

Yes.. 


No... 
No... 


i mile 

do 


Da 
Da 




3l>5 


do 




3Mi 


1,2S7 


do 


Yes. . 


No... 


1 mile 


Da 




3«i7 


893 


do 


Yes.. 


No... 


H miles 


Da 




3b8 


376 


do 


"^'es . . 


No... 


2 miles 


Do. 




3(.9 


716 


do 


Yes.. 


No. . . 


do 


Do. 




370 


736 


do 


Yes.. 


No... 


<lo 


Da 




371 


(') 


do 


Ye^.. 


No... 


1 mile 


Do. 




372 


211 


do 


Yes.. 


No... 


15 miles 


Da 




373 


567 
2,953 


do 


Yes.. 
Yes.. 


No... 
No... 


3 miles 

li miles 


Da 
Da 




374 










stant attendance. 












375 


1,394 


Emergency roora; surgeon on call... 


Yes.. 


No... 


3 miles 


Do. 




376 


201 


do 


Yes.. 
Yes.. 


No... 
No... 


Imile 


Da 




377 


Separate emeri^encv hospital; nurse 
m attendance: surjs^eous on call. 












378 


287 


Detached emergency hospital; 
trained unrse in constant attend- 


Yes.. 


No... 




Da 
















ance; surgeon at call. 












379 


1,442 


Det>iched emergency hospital re- 
cently completed; nurse in attend- 


Yes.. 


No... 


imile 


Do. 




380 


1,376 


ance. 
Emergency hospital; surgeon on call. 


Yes.. 


No... 


Imile 


Do. 




381 


450 


'No supplies at works; surgeon's ollice 
3 blocks from plant. 


Yes.. 


No... 


4^ miles 


Da 




382 


152 


Emergency room; surgeon on call. .. 


Yes.. 


Yes.. 


U miles 

6 Dlocks 


Do. 




383 


2,060 


Hospital 6 blocks from works; emer- 


Yes.. 


No... 


Da 








gency hospital nearly completed. 












384 


160 


Emergency room at plant; local sur- 
geon called. 


Yes.. 


No... 


2miles 


Da 




385 


0) 


do 


Yes.. 


No... 


5 miles 


Da 




386 




do 


Yes.. 


No... 


5i miles 


Da 




3*7 


2,637 


Emergency hospital at works; sur- 
^'eon in attendance. 


Yes.. 


No... 


1 mile 




















388 


l.lSl 


Emergency hospital at works; sur- 
geon on calL 


Yes.. 


No... 


do. 


Da 




I 









1 Not reported. 
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Plant 

nam- 

ber. 



Nuni' 

ber 

of 

em- 

ploy- 



390 
391 



7,072 

5,671 
1,005 
392 1,707 



393 
394 
395 



(') 
956 
390 l,13ti 



397 
398 
399 
400 
401 
402 



108 

1,112 

133 

94 

583 



403 I 370 

404 ' G3S 

405 .5,2ii2 



400 

407 
40S 
409 

410 
411 



412 
413 



414 
415 

416 
417 

418 

419 
420 

421 
422 
423 
424 
425 

42G 
427 



428 

429 

430 



411 



570 
1,31S 
403 

(A 
290 



357 
131 



227 
925 

1,134 
195 

643 

721 
2,407 

229 
017 
t-i50 
218 
1,130 

1,000 
2S8 



104 

172 
63 



ProTisJon for Immediate aid. 



Farther treatment. 



Hospital at works; lurgeons in con- 
stant attendance. 

do 

Emergency room; surgeon on call. .. 
Emergency hospital; nurse in at- 
tendance; surgeon on call. 

Emergency hospital at works , 

do , 

Emergency hospital near plant 

do , 

do 



Xshoe- 

pital 

uedr 



If hospital is used. 



.do. 
.do. 



First-aid appliances at plant. 

<lo 

First-aid supplios at plant.. 



First-aid supplies at plant; doctor 
culled. 

Firsi-aid supplies at plant 

Emergency nospitol at works 



Emergency hospital; surgeon incon- 
stant attendance. 

First-aid appliances; physician called 

do 

Immediate care at company's ex- 
pense. 

No s[»ecial arrangements 

Maintain an emergency equipment 
and have a room where accidents 
are treated by com iie tent attend- 
ant; company physician called for 
serious ca.ses. 

Have physician employed by the 
year. 

A physician is called 



Local physician 

First-aid outfit with experienced at* 
tendant. 

....do 

Room reserved in office for injury 
cases. 

Emer^ncy outfits and physician's 
advice within few minutes. 

The services of a surgeon 

Dispensary on the plant, with sur- 
geon in attendance day and night. 

Services of a surgeon 

do , 

do 

...do 

Dls|)ensary on the plant, with sur- 
geon in attendance day and night. 

ilo 

Immeiliate care furnished at expense 
of company. 



Immediate care at expense of com- 
pany. 

do 

An emergency accident cabinet 



131 Local doctor. 



1 Not reportMl. 



Yes. 

Yes. 
Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 

Yes. 
Yes. 

Yes. 

Yes. 
Yes. 
Yes. 



Is it 
owned 

by 
com- 
pany? 



No. 
Yes. 



Yes. 
Yes. 



Yes, 
Yes. 

Yes. 
Yes. 

Yes. 

Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 
Yes. 



Yes. 

Yes. 

Yes. 



Yes. 



Yes. 

Yes. 
No.. 
No.. 

No.. 

No.. 

No., 

No., 

No. 

No. 

No. 

No. 

No. 

No. 

No... 

No. 
No. 

No. 

No. 
No. 
No. 



Distance 
from plant. 



At works.. 

do 

4miles 

15 miles.., 



2 miles.. 

do... 

U miles. 
4 mile... 
1) miles. 

2 miles., 
i mile. . . 
1) miles. 

3 miles.. 
0) 



1 mile. 



Who bears expense of 
treatment? 



No. 

No. 
No. 



No.. 
No.. 

Yes. 
No.. 

No.. 

No.. 
No.. 



No. 
No. 
No. 
No. 
No. 



No. 
No. 



No. 

No. 
No. 



No.. 



4 miles. 
6 miles. 



^mile. 



11 miles. 
ImUe... 
do... 



12 mfles. 



Imllo.. 
2miles. 



12 miles 

Underlmfle. 



600 feet., 
imile... 



Smiles, 



imile 



— .do....... 

....do , 

....do , 



(•). 



• m • UU« ••«••• 



18 miles. 



14 miles 

4 miles...., 



Company. 

Da 
Da 
Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 

Da 
Companv has oontraet 

with physician. 
Company. 

Da 

Employees, by monthly 
fees. 

Hospital to whk:h com- 
pany contributes. 

Company. 

Insurance company. 



i 



mployees' benevolent 
aMOciatton. 



....do. 



. 



Company. 

Subscriptions among 
employees; company 
oontributes to 
pital. 

Company. 
Da 

Da 
Company; 

insurance oompenj. 
Company. 

Da 
Da 

Da 

Da 
Da 
Da 
Da 

Da 
Company oontribntes to 
hospital; em|doy 
oontribute once a y 
to hospitaL 
Hospital, to which 
pany contrfbutea 
Da 
Company, by 
and annual ccml 
lions to honltsL 
Do. 




• Two hospitals, one 3 and the other mUes dIstaaL 
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(fom- 
ber 




Vnrfher treatment. 








If hospital to used. 




Plant 


of 

BtDr 

ploy. 




Ishos- 
pital 
oaedT 




Who bears expense of 
treatmantT 


ber. 


Is It 

owned 

by 

com- 


Distance 










from plant' 












panyT 






432 


48 
111 


None •••••.•••• 


No... 






Hospital, which is reim- 
bursed by annual and 


433 


Locfl] doctor.. ••■■••••■>■■■.•■ 


Yes.. 


No... 


9maes 


















special contributions 














by the company. 


434 


453 


Room is proTided where !n)ared are 


Tes.. 


No... 


4 miles 


Indemnity company as 
paid agents of works. 






taken and a doctor is called at once. 








435 


700 


Slight injuries taken to a doctor; 

serious ones to a hospital. 
Keep a small chest of first-aid req- 


Yes.. 


No... 


Smiles 


Company. 


436 


333 


Yes.. 


No... 


HmUes 


Hospital, to which com- 






uisites. 








pany subscribes. 


437 


xn 


do 


Yes.. 


No... 


• • • • «vlV V • • • • • 


Do. 


438 


89 


Red Cross medicine box, first aid to 
injured. 


Yes.. 


No... 


6 miles 


0). 


439 


309 


do 


Yes.. 


No... 


Imlle 


Hospital, to which com- 
pany and men con- 
Wbute. 














440 


177 


do 


Yes.. 


No... 


do...... 


Do. 


441 


440 


do 


Yes.. 


No... 


U miles 


Do. 


442 


99 


do 


Yes.. 


No... 


imile 

U miles 


Do. 


443 


103 


do 


Yes.. 


No... 


Do. 


444 


1,906 


do 


Yes.. 


No... 


Imile 


Do. 


445 


272 


do 


Yes.. 


No... 


a V • ■ ■ UO ••••«* 


Do. 


446 


940 


do .„ 


Yes.. 


No... 


10 miles 


Hospital. 


447 


389 
1.272 


do 


Yes.. 
Yes.. 


No... 




448 


Temporary hospital: company phy- 


No... 


imlle 


First treatment, com- 






sician. 








pany; further, beno' 
flcial society. 














449 


6,117 


Emergency office with trained nurse 
in works and own ambulance. 


Yes.. 


No... 


2|mUes 


Company. 


460 


828 


ment, equipped with first aid to 


Yes.. 


No... 


f mile 


Do. 


















injured. 
Each mill is equipped with first-aid 
remedies. 










451 


1,225 


Yes.. 


No... 


|mUe 


Company, usually re- 
imbursed for first aid 
















452 




flflrst aid appliances at Tarlous points 


Yes.. 


Yes.. 


U miles 


Benefit association. 


453 


10,163 


in mills. 
do • 


Yes.. 


Yes.. 


ImUe 


Do. 


454 




do 


Yes.. 


Yes.. 


3 miles 


Do. 


456 


899 
441 


h) 




Z::: 


(1) 


(»). 


466 


Bandaged at works and driven to 
hospital. 


Imile 


Company. 


467 


1,974 


Have room fitted up for use as mill 
hospital, containing supplies and 
remedies. 

Hospital at works oares for minor 
Injuries. 


Yes.. 


No... 


Imile 


Do. 


468 


549 


Yes.. 


No... 


imlle 


Do. 


459 


682 


Have arrangements with local phy- 
sician to answer all calls at once. 


Yes.. 


No... 


Imile 


Injured, or In speeiflo 
cases, company. 


460 


573 
770 
835 


First aid at works 


Yes.. 
Yes.. 
Yes.. 


No... 
No... 
No... 


(1) 


Company. 


461 


Hospital room .....* . . ^ * 


U miles 

2 miles 


462 


Emergency hospital at plant 


Do. 


463 


170 


First aid; medical box in office; phy- 
sician called. 


Yes.. 


No... 


Smiles.:.... 


Do. 


464 


2,425 


Have company doctor and tempo- 
rary hospital at the works. 

borhood physician. 


Yes.. 


No... 


Imile 


Do. 














465 


970 


Yes.. 


No... 


Imile 


Do. 














466 


4&5 


Company physician called at once. . . 


Yes.. 


No... 


4miles 


Do. 


467 


(») 


Yes.. 


No... 


do 


First aid , insurance com- 














pany; balance, iron 














company. 


468 


167 




No... 






0). 






dies kept la office. 










469 


74 


First aid to injured; hospital room 
with 2 beds, stretcITers, etc., at 
works; several physicians acces- 
sible. 


Yes.. 


No... 


Smiles 


Mutual aid association 
of the company. 



> Not reported. 
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APPENDIX H.-PROVISIONS FOR IMMI:DL\TE CARE OF IX.TURET) AND 
F^iR HOSPITAL SERVICE IN o;50 IRON AND STEEL ESTABLISUMEXTS 
REPORTL\G_<;ontinued. 





Ntim- 




Further treatment. 


■ ^^s^a^ 






If hospital is used. 




Plant 


of 
em- 
ploy- 
ees. 








Wlio bean expense ol 
treatment? 


n'Jia- 
ber. 


Provlsioii for Immediate aid. 


Is hos- 
pital 
used? 


Is it 
owned 
. by 

com- 


Distance 










from plant. 












pany? 






470 


2R3 


I'mTiency hospital ' Yes.. 


No... 


Smiles 


Company. 

l>0. 


471 


424 


FirsT-ai'J ouiOl at works Yes.. 


No... 


Under 1 mile 


472 


214 


Fint ai'J at works; doctor if neces- 


Yes.. 


No... 


5miles 


Do. 


473 


191 


...'"^o-. 


Yes.. 


No... 


2Dmi[e8 


Insoraoee eompany. 
Company. 


474 


1.23J» 


Taken to laboratory equipped for 


Yes.. 


No... 


Imile 






first aid. 








475 


3S0 


Taken to storeroom equipped lor Yea.. 

fir?t aid. 


No... 


4mile8 


Do. 


476 


lf?2 


■ Em'^r^enoy hospital at workB with Yes.. 
equipment and attendants. 


No... 


• 


Do. 


477 


4. 2>-«i 
162 


do ! Yes.. 

Amvn^em-nt with near-by doctor to ! Yes. . 


No... 


do 


Do. 


478 


No... 


4 blocks 


Company, first aid; In- 






' give first aid. 








Furance company, bal- 
ance. 


479 


39 


■ do 


Yes.. 
Yes.. 


No... 
No... 


k mile 

do...... 


Do. 


4S0 


do 


Do. 


481 


97 


do ' Yes.. 


No... 


do...... 


Do. 


4S2 


11'.-) 


do Yes.. 


No... 


do 


Do. 


483 


2C»3 


.Electric woldin? depirtment: Ar- Yes.. 
' ranL'iTi-M' wAh near-by dor'tor to i 
' t'ivi.' f.r-ii ;i!'l. 


No... 


do...... 


Do. 


484 


(') 


Schmi'lt plant: Arran^inent with Yes.. 

n^-ir-hv .JfXMor to ?ive 'ir<\ ai-l. i 


No... 


do 


Do. 


485 


C2 


AmnL-pment with near-by doctor to ■ Yes., 
rive first aid. i 


No... 


• •■■«C]0»»»««« 


Do. 


4Mi 


2.093 
I'll 

.-.I'l 


Phv^ir-j'in i;i;|ed . ^ . . , 


: Yes.. 
] Yes.. 
1 Yei.. 


No... 
No... 
No... 


'«J 


Company, 

l»0. 


4''7 


-lo 


4Wh 


MrrpiTa! n? plant; company doctor.. 


Do. 


4^0 


:\-J7 


« ... ■:'!'■!• ir .rom town Ym.. 


No... 


Smiles 


Do. 


490 


jjirfi 


i'roiTKj' -::r:'->:il :ii'l is rfn-lerM: the Yes.. 
U'-f* »r-. -i:[iplifo art kfj)t con- 


No... 


1) mill's 


Do. 


491 


4V, 


T.ii-Ti '• ■ ■}'.•?.:'. My laUjratory for 


Yes... 


No... 


Smiles 


Insurance company. 


492 


8<i9 


( •■::il'..'. . ■• :r.;i'irj-y hfi'spital at 


Yes.. 


No... 


12 miles 


Employees' montlily col- 






uiT.-s . ■.-.".jr in attci'i ix'KO day : 

. 1 . 1 7i ■ ' * 1 






lection. 


Aii^. 


1-9 


ti-rv.;- ;■: • jif'v-ician attends them Yes.. 


No... 

1 


14 miles 


Company. 


494 


I'M 


T(i t"- <;•.:•■ 1 :ur by nrf*'Ai^:ix r.-omp.iny . No. . . 






Insurance eompany. 


49.-> 


2:'.i 


No-:'.-: I'liVjiCiari w ;::..;» quick re- No... 






("ompany. 


496 


242 


I'.ii.' r/e.'icy case and rv^m for treat- Yes. . 


No... 


1 mile 


Employees, by medical 
fee. 


497 


?«"i 


' lo I Ye« . . 


No... 


2 miles 


Do. 


4'Jv 


1. ■{'".'» 


i-ni'Tj.'-.rv i..ipifal i»n iT'*'inl; Yei.. 

LTi'lii . •• IrwJ.ir in att'.n '. .:. ■ •. ' 


No... 


*» miles 


Company. 


4'» 


:^-» 


Stti k=, n- iin u :*li fi)l in u'! ■■ Yns.. 


.No... 


0) 


Insurance company. 


.'iU» 


S2 


J I. IV..- iiTi K;u*i : nii^li'-al .<u;'i>j'.-s and ! No... 
ixpi Tn'rvi- 1 .iiU'iiliori. 1 






I';. 


6<il 


901 


I'lr.:* :: 1 M place pruvidc-J; doctor Yes.. 


No... 


3 miles 


Company, 


5f:2 


1. ;<■»••. 


I r.'-.i 1 ro.>m on p:.i!it: iI'joTit on Yos.. 
'!:»•■■ .iJirin.: -lay; m iiiniu-^'Jc caM i 


No... 


1 mile 


Do. 


.■■.^3 


171 


Iniuf : -r-S'Mt roroniTMMv -lii^'or..! Yf*.. 


No... 


do. ..... 


Do. 


504 


10-1 


ilrivo'-oTMp iny p»:yv!4 .:in: imi i.yjos i Yti?.. 


No... 


imile 


Do. 






an 1 f:r«t n-licl in n.*a!:iLess in all 














• !i']> .rtiiifUfs. 










ofio 


140 


ro:::i:M.- j)liy^:r':an is iMiip!oyt»il: 
l:r 1 r.'i.iM \h n-a tinc.v* j\ .ill" 'lo- 


No... 






(»). 






parii:!. :i-s, I 








.•iOO 


341 


1 First a.i a-imin.-^tiTol in lai '>ratory ' Yes.. 


No...' 


3 blocks 


Insoimnoe eonpaiiy. 






in p ant. 










507 


530 


■ Cfiiin-auv dof'tor ,, 


Ye?.. 

Yi'S.. 


No... 
No...: 


2 miles 

21 miles 


City boiipitAL 
Co«g«y. 


6U8 


! ilii 


510 


124 


1 do 


Yi'."«.. 


No... 


l\ miles 


510 


1,021 


1 do 


Yes.. 


No... 


imiie 


Dd 



1 .Not reported. 
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APPENDIX H.— PROVISIONS FOR IMMEDIATE OARE OP INJURED AND 
FOR HOSPITAL SERVICE IN 630 IRON AND STEEL ESTABLISHMENTS 
BEPORTINQ— Ck>ncluded. 





Num- 
ber 
of 
em- 
ploy- 
ees. 


PzoTislon for immadtete tid. 


Further treatment. 


• 


Plant 


Ishos- 
plUl 
used? 


If hospital is used. 


Who bears expense of 
treatment? 


nam- 
ber. 


Is it 

owned 

by 

oom- 
panyT 


• 

Distance 
from plant 


611 


236 

39 

1.093 

i 

293 

I 

135 

67 
40 
61 

3,816 

7,000 


Company doctor..... 


Yes.. 

Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
Yes.. 
No... 


No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 
No... 


2^mUes 

4mUe8 

do 

4^ miles 

4 miles 

Imlle 

do...... 

4miies 

2 miles 

• V • • •UV •«•••* 

10 blocks.... 
llmUes 


Com^y. 


512 


<fo..1 


513 
614 


do 

do 


Do, 
Do. 


615 


^do 


Do. 


610 
517 
618 
619 


do 

do 

do 

....do...... 


Do. 

Do. 

Do. 
City hospital. 

Do. 
Company. 

County hospital. 
Insurance company, 

first treatment. 
Each case treated on Its 


620 
521 
522 
623 
624 


do 

do 

do 

do 

Injured are sent to hospital......... 


635 


No regular syvtem 


No... 






520 
527 


None, other than call doctor 

None 


Yes.- 
No... 


No... 


U miles 


merits. 
Company. 

Company or insuranoa 


538 


Usually sent to hospital 


Yes.. 
Yes.. 
Yes.. 


No... 
Yes.. 
No... 


12 miles 

f mile 

« • • CIO ««•••• 


539 
530 


Detached emergency hospital; sur- 
geons in constant attendance. 
Emereency boxes in works 


company. 
Company and employ- 

eesby tees. 
Company. 







> Not reported. 



APPXNDXZ L-BENEFIT ASSOCIATION CONSTITUTION. 

OBJECT. 

The object of this association is to accumulate a fund for the benefit of its memberSy 
and those dependent upon them, in case of sickness, accident, or death, and in con- 
sideration of the obligations assumed by Company, as specified in Article XIV 

of this constitution, entitled, ''Agreement and ^^uaranty, the release of Com- 
pany of and from all liability for damages resulting from accidents to members. 



ABTICLB I. — ^DBPABTMBNT COMmrrEES. 



SscnoNl. Each department of 



Company shall have a committee, consisting 



of 1 member of the association employed in it, and I additional member for each 100 
members of the association, or fractional pjart thereof, employed in such department. 
Sec. 2. The committee snail be chosen in each department by members of the asso- 
ciation belonging to that department, and each department committee shall choose 
its oim chairman and secretuy. 



ABnCLB n.— <}ENERAL OOlfHnTBB. 

SBcnoN 1. The members of the department committees shall constitute a ^^eneral 
committee, which shall choose its own chairman and secretary, and shall also elect 
annually 5 members of the association to act in conjunction with 4 members appointed 
by ^e fi»neral manager of the Company as a board of directors. 

Sec. 2. Subject to the approval of the board of directors, the G;eneral committee 
shall appoint relief committees, committees on membership, ana such other com- 
mittees as may be needed. 

7447«— 8. Doc. 110, 62-1, vol 4 22 
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ARTICLE m. — BOARD OP DIRECTORS. 

Section 1. Tho board of dirrctore shall olort a pn'sitloiit, vice presidont, and aeo 
rotary of the association, and such other oflicors as niay bo necessary. 

ARTICLE IV. — MEMBERS. 

Section 1. No person sholl bo admit tod to membership in the association who is 
not an emj)l()yoe of tho Comp:iiiy, * « *. 

Si:c. 2. M<Miil>i'rs >\va\\ hv rlas'^od with respect to duos and benefits as (1) pcinnU. 
(li) n.'Strirtt'cl nr (pudilu.-d. and (3) special. 

Skc. 3. Perscns censin*^ tn In; enipluved as afnri'Siiid shall c<*ase to be members, and 
shall liave no other rijrliH. except as u* benelits? aciTued and ]»r«.'viously award«.-d in 
them by the board of directors, unless their membershi]> shall be conlinueil by a \ntt: 
nf till' buard of directors; u]khi beiii.:: again emplnyrd. ])ersnna who have ce:is< d t*- be 
members by njai*on of nonenii»loyment as aforesaid, and whose member.'^ljiit has imt 
been Continued, may a]>ply lor and be reinstated without inaking an orii^inul jij»]ili- 
aition for membership. 

Sec. 4. A])plicauis for niembershi]) shall become members upon the approval t«f 
the secretary of the association, who is ex oHicio chainnan of the comniitt<^H? on nieni- 
bersliip. and after siirninj: an a^rreement to be subject to the constitution, by-law.*?, and 
all the rules and regulations c»f iho iis.snciation. 

Sec. 5. Members may be ex])ellcd, by vote of the board of directors, for any fraud- 
ulent representutions or pretense in their applicution for membership or for relief. 

ARTICLE V. — BENEFITS. 

SECTnoN 1. All sickness and accident weekly benefits shall be subject to the approval 
of the board of directors, and all benefits for loss of fingers, foot, limb, blinding, or 
death sliall be voted by the board of directors, and its decision shall be fiLnal in all 
cases, and no suit or action at law or in <;(piitv shall ever be maintained by any mem- 
ber, or his legal representative, for any benefits refused by the board of director. 

ARTICLE VI. — GENERAL CLASS. 

Section 1. Tho general class shall be divided into two divisions as follows: Di\i- 
sion 1 -MemlK'rs not over 45 yoars of age, who shall pay monthly dues n! 90 cents 
(plus 10 cents as ])cr Article VIIl). Division 2 — Members above the age <»f 45 years, 
and under the aiiO of 55 years, who shall ])ay monthly dues of $1.15 (plus 10 cents as 
per Article Vlll). 

Skc. L*. Members of the general cliv^s shall be alike entitled to the followini; benefiL** 
Five dollars ]»«'r wec^k for diy;il)ility nisulling fn»m accident or sickness; $100 burial 
fee in ease oi death resulting from disease or from accident otlierwi.sc* than a.«< hennn- 
after i>ri)vided for; J.'iOO in case of the loss by actual separation at or above the wrist 
or ankle of a hand or foot by accident while at work, <ir in going to or returning from 
the s;»iiU'; $1.0(X) for fracture of spine by accident while at work, or in going lo <»r 
retuniinjx from tin* same, where such inictun* results in the irrecoverable loss of all use 
of l«"js; ^-')«i lor lossof all liiig»'rsby accident while at work (thumb remaininuO. am]«u- 
taiioii at (•rab<iv(' kiiiiekli-s, iiii'tacarjMi-phalanirical articulation; J?'J50forloss,.i' ihumb 
and lirst tlirrr fiie/^Ts by a<'eident while at work (little lin«^er remaining). um]uitation 
at or .ii)ove knuekh's. inrlacar])i)-pli:ilanLrical articulation; $200 for loss of first three 
fingers by accident whiU' at wnrk (thumb and littl«i finger remaining), amputation at 
or al"ivr knneklrH. iiietacarp<>-l'hal:inL'ie:il articulation; $100 for loss of thumb by 
accidnii whil«' :it work (four ling<Ts nMiiainini:). am])Utation at middle of car]">al bone, 
<»ral>o\<-; ^'Jn\) r..rl<i.-s uf fin»t through in>up by an accident while at work; $200in case 
of tin- irrecu\rralilr loss of the entire sii^ht nf an eye l)y accident while at work; $1,000 
in ca.-i' c»i total blindness result in-j from accident while at work, or in cslhc* of dtnith 
cauH'd by acrident wliile at work, or in iMMnir to or returning fn»in the same: I'rovit/cd. 
That sueh beiu-lits »<liall not be cumulative, but the greater benefit shall cover the 
les.<<, and it a le.^yer i i-iit shall have been ])aid, it sliall be deducted from anv greater 
benelit aceruinu' to tue same i>erson from the P:\me injury: And provided further. That 
suf-h d< ath or h'ss of a member or incinbors shall (xrcur within four months from the 
time the injury is received: And providid further, Tliat no claim shall be allowed 
for loss of life or limb, or any other injury occasioned by the injured party being 
up<in th«' tnicks of any railroad, except at public or necessary and usual cruesiiig of 
the same. 
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ARTICLE Vn. — RESTRICTED CLASS. 

Section 1. The peatrictod or qualified class shall include employees who are above 
the age of 55 years and employees irrespective of age who, by reason of defective phya- 
if-al condition or other cause, are unable to pass such medical examination as may be 
rtrtpiired by the board of directors, and members of this class shall pay monthly dues 
of oO cents, and shall be entitled to $5 per week for disability resulting from accident 
while at work or in going to or returning from work; $50 burial fee in case of death 
r<\'<iilting from disease or from accident otherwise than as hereinafter provided for; 
>^J-'>U in case of the loss by actual separation at or above the wrist or ankle of a hund 
or foot by accident while at work, or in going to or returning from the same; $500 for 
fructure of spine by accident while at work or in going to or returning from the same, 
where such fracture results in the irrecoverable loss oi all use of legs; $125 for loss of 
all fingers by accident while at work (thumb remaining), amputation at or above the 
knuckles, metacarpo-phalangical articulation; $125 for loss of thumb and first three 
fiiiKcrs by accident while at work (little finger remaining), amputation at or above 
knuckles, metacarpo-phalangical articulation; $100 for loss of first three fingers by 
accident while at work (thumb and little finger remaining), amputation at or above 
knuckles, metacarpo-phalangical articulation; $50 for loss of thumb by accident 
while at work (four fingers remaining), amputation at middle of carpal bone, or above; 
$100 for loss of foot through instep by an accident while at work; $100 in case of the 
irrecoverable loss of the entire signt of an eye by accident while at work; $500 in case 
of total blindness resulting from accident while at work, or in case of death caused by 
accident while at work, or in ^oing to or returning from the same: Provided j That such 
benefits shall not be cumulative, out the greater benefit shall cover the less, and if a 
leaser benefit shall have been paid, it snail be deducted from any greater benefit 
accruing to the same peraon from the same injury: And provided further , That such 
death or loss of a member or members shall occur within four months from the time 
the injury is received: And jyrovided further ^ That no claim shall be allowed for loss 
of life or limb, or any other injury occasioned by the injured party being upon the 
tracks of any railroad, except at public or necessary and usual crossing of me same. 



ARTICLE ym. — ^PERMANENT DISABILrTT AND SERVICE PENSION. 



• 



Section 1. All members of the association shall pay additional monthly dues of 10 
cents, and the additional dues so paid shall constitute and provide a special fund for 
payment of an annuity to each member of the association who may be permanently 
disabled, as provided in the following section, and said fund shall be usea for no other 
purpose. 

Sec. 2. Any member of the association who shall be permanently disabled by acci- 
dent while at work or in going to or returning from the same, shall be entitled, to an 
annuity of $240 per year diuring the remaining term of his natural life, payable from 
said fund in monthly installments of $20. 

The term '* permanent disability" as used in this article shall be construed as disa- 
bility preventing such member from tJbereafter performing any kind of work or from 
following any employment whatsoever. 

All annuities for permanent disability shall be subject to the approval and award 
of the board of directors, who may re vote the same for just cause at any time. 

Each member to whom an annuity slmll be awarded under the provisions of this 
article, shall at least once in each year, or oftener if required by the board, furnish the 
secretary with proof of his continued existence, continued disability, and place of 
residence. 

Sec. 3. Any member of the association in ^ood standing, having reached the age of 

70 years and upward, who shall have been m the service and employment of 

Company * * * for a substantially continuous period of 30 years, and who shall, 
in the judgment of the board of directors, be unable to perform further work or service 
by reaf'on of infirmity, shall be entitled to an annuity of $240 per year during the 
remaining term of his natural life, payable from said fund in monthly installments 
of $20. 

Sec. 4. If at any time the said "permanent disability" fund is insufficient to pay 
in full all annuities awarded and charged against it, payment on account of such annui- 
ties shall be made pro rata. 

ARTICLE IX. — SPECIAL CLASS. 

Section 1. Members under the age of 45 years entering the first division of the above 
general class, or belonging thereto, and passing a physical examination satisfactory 
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to the board, mav elect to pav 25 centa monthly, in addition to the duee payable in 
the division to which they belong, and, subject to the foregoing provisions, Uiey shall 
be entitled to an increase of $300 to the funeral expenses, or Dunaf fee, or death benefit 
payable in the class to which they belong, as hereinbefore set forth, which dues shall 
DO designated as special dues, and which benefits shall be designated as special benefits. 
Sec. 2. The boiuxi of directors may, by resolution, suspend the special dues and 
special benefits provided for in section 1 of this article wnonever in their judgment 
tne interests of tne association require such action. 

ARTICLE X.— PAYMENT OP DUES. 

Section 1. All monthly dues shall be payable on pay day in each month, and a 
failure to make payment of dues for one montli shall forfeit tJie right to benefits, and 
the membership ot the person so failing shall be suspended until he shall briujg his 
case before the board of directors, who may reinstate nim or end his membership by 
refusing to do so. 

Sec. 2. New members shall pay an initial fee of $2, and upon compliance with the 
provisions of section 4, Article I V, shall become beneficial. 

ARTICLE XI. — ^PAYMENT OP BSNEPrTA. 

Section 1. Weekly sick benefits shall not begin until after one week's sicknesB, 
and sliall date from the bc^^inning of the second week, and shall be paid for by weeks 
or fractional parts thereof; and weekly accident benefits shall b^in from tne date 
of the accident: Provided^ That no beuefita shall be paid for first week on account of 
any accident or injury wliich does not produce a visible or external mark: Provided, 
however, That the directors have discretionary power to pay benefits for first week 
when sufficient proof is presented that tlie ap])licant is entirely disabled from work 
by reason of sprain or other injury leaving no external mark. Weekly benefits shall 
not be payable for a period of more than 17 w^eeks for any one sickness or injury : Pro- 
vided, That the directors may in their discretion award weekly benefits for a further 
period not exceeding 10 weeks in cases where the facts in their judgment justify such 
additional benefits in furtherance of the objects of the association. No member shall 
be entitled to weekly benefits in more than one class or section. 

Sec 2. No sick benefits will be paid until the secretary or treasurer receives a cer- 
tificate signed by an examining physician appointed or approved by the board of 
directors. A member shall be entitled to receive weekly benefits onlv for the time, 
as aforesaid, during which he is totally incapable of following his usual or other occu- 
pation. 

Sec. 3. Members may designate on their application the person to whom their 
burial fees and accident death beuefita shall be paid, and in the absence of such desig- 
nation they will be paid to the husband, or widow, or children, or parents, or i>arent 
of the deceased, in order of preference aforesaid, and to no other relative, witliout any 
liability to creditors, upon such proof as the constitution, by-laws, and board of direc- 
tors may reouire: Provided, That no designation heretofore or hereafter made shall 
deprive tlic jegal hupband, or widow, or children, or parents of the deceased of their 
respective right to claim and receive the accidental death benefit 'awarded in the 
orcler of preference aforesaid: And promded further. That in cases where no one appean 
to take ciiarge of the interment of a deceased member, the secretary of the association 
may make arrangomentA for the suitable interment of such deceased member, and the 
board of directors may autliorize the pavinent of necessary funeral expenses (not to 
exceed the sum of $100) out of the benefits or burial fees awarded on account of such 
member, directly to the person or persons having proper claims in connection with 
Buch funeral, and the amount thus paid shall be dectucted from the total benefits 
awarded in such case. 

ARTICLE Xn. — ^HOSPITAL. 

Section 1. The bmird of directors is authorized to take chaxge of, ozganize, and 
maintain the hoHjiiial • « * upon such terms and conditions and under such 
rules and regulations as may be aj?reed to by the board of directore imd Company. 

Sec 2. Members of tliini association shall have the right of admiwrion in said hoa- 
pital, in accordance with its rules, and shall have preference over penona who are not 
members. 

Sec. 3. The weekly benefits of members admitted to the hospital who have no 
families dependent upon them for support, shall, during such times as they aie 
inmates, be txansfcrred and paid over to tne fund for the maintenance <rf the hoepitaL 
and no other or further chai^ shall be made againat memben on account of *M^j^ 
treatment received by them. 
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Seo. 4. Nomnemben who may be admitted to the hospital shall be chaxged such 
hospital fees as may be fixed by the rules for govermnent of the hospital. 

JLBTICLB Zm. — ^DISABIUTT. 

Section 1. No member shall be entitled to any benefits for disabUitv or death 
occasioned by accident or injury received or chronic disease contractea before he 
became a member, or caused by mtoxication or the violation of any law, or by willful 
or gross negligence on his {>art; and the accident which shall entitle any member to 
benefits shall be such as he is exposed to in his employment, or in going to or returr ing 
from the same. 

Sec 2. No burial fee shall be paid in case the death has been caused by intoxicalion 
or any act of the decedent in violation of law: Provided, however, That the directors 
may, in their discretion, award not exceeding $100 for funeral expenses where claims 
for accidental death benefits have been rejected and where the facts, in their opinion, 
justify such voluntary and discretionary payment. 

article zrv. — ^agreement and ouarantt. 

Section 1. This association is based upon an agreement of Company to act 

as treasurer of the association and to supply office room and clerical services without 
cost to the association; also to give an annual gratuity to the treasury, equal to $1 for 
each member of the association entitled to benefits during the whole year; also to 
guarantee the payment of all bene6ts to the members of the association by an advance 
or loan to the association from time to time of such sum or sums as may be needed, 
which shall be repaid from surplus income of the association from time to time, as it 
may be able so to do; in consideration of which every applicant for membership shall 
execute a release to the company employing him, herein named, of all action for 
damages resulting from accidents to him while he is a member of this association. 

Sec. 2. The — - — Company may cancel its agreement and end the same by giving 
six months' previous notice to the chairman of the association of its intentions so to 
do, at the expiration of which notice said agreement shall be at an end, and the asso- 
ciation shall be dissolved. 

Sec. 3. Upon the dissolution of the association, the Comx>any shall have the 

right to appropriate the surplus money in the treasury, if any there shall be, to the 

use of the Library Association, or to any hospital for workingmen of the company 

then in existence. 

ARTICLE XV. — ^BY-LAWS. 

Section 1. The by-laws of the association shall prescribe the time and manner of 
holding elections, the duties of officers, the meeting of the directors and committees, 
and such other matters as are not provided for herem. They shall be adopted by the 
board of directors. 

ARTICLE ZYI. — AMENDMENTS. 

Section 1. The constitution may be amended by a vote of the general committee, 
at a meeting called for the purpose, after such amendment has been agreed to by the 
board of directors and by the Company. 
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OtDses of injury in a lam plmt: Pase. 

By departmoits, ims to 1910 136-139 

By departments and oocupatknis, for 6-yflar period, 1006 to 1010 30&-323 

By yeais, 1905 to 1910 16,139-142 

Cinder ladle car, automatio ooupler on, desoorlptlon of 104 

Cinder ladle with specially heavy bottom to prevent tipping, description of 195 

Cinder notch with guard, description of 220,221 

Circular saw with giflde plate and goard, description of 233 

Claims department, xelaaon of , to safety organization 239-241 

Cold drawing and roiling, injuries and time lost in, by oooupations, 2 years ending June 30, 1910 283 

Committees of safety 180-185 

Compezisation svstems and accident relief 237-262 

Conjugal condition of employees in a large plant in8, 169 

Constitution of benefit association, text of : 337-341 

Conveyors, ore docks, and bridges, direct safeguarding methods in 199 

" Cost contest," use oi , for secunng safety 180, 181 

Cost of aocldents, reduction in. as compared with accident rates 136 

Couplers used on molten metal can 194 

Cranemen's safety ladder and platform, description of 192 

Cranes, operation of, direct safeguarding methods in connection with 235, 236 

Crucible steel maldzig, ii^uiies and time lost in, 2 years ending June 30, 1910 53,282,283 

D. 

Day accident rates as compared with night rates 15,153 

Day and night accident rates per 1,000 300-day workers in a large plant, by principal departments 

and by years, 1906 to 1910 163-156 

Day and night accidents, distribution of, by hour of occurrence 13,75-86 

Days lost from disabilities: 

Aggregate and average, as estimated by surgeons, compared with actual number reported, by 

O^partments and years, 1905 to 1910 157 

Aggregate, by departments and occupations, in 130 plants for 2 years ending June 30, 1910 279-283 

Average, per injury and per300Klay worker, in principal departments. 12 

Average, per injury, by deimrtments 52-57 

Average, per injury, by o(x.'upations 58,59 

Averape, per 300-day worker, by departments 50,57,59 

Average, per 300-day worker, in a large plant, by departments and years, 1905 to 1910 127 

Average, per 300-day worker, in disabilities terminating before the sixth week and in the sixth 

week and later in specified departments of a large plant, by years, 1905 to 1910 134 

By employees who returned to work in specified week, number of, and average per 300-day 

worker in a large plant, by departments, 1905 to 1910 124,125 

By kind of injury 68,69 

In a large plant, 1905 to 1910 124-136 

In planta having extreme conditions as to safety B3r8tems, comparison of 69, 60 

Number of, and average per 300-day worker in each department of a large plant, by years, 1905 to 

1910 130-133 

Saving in, possible, by reducing 

Terminatmg in specified week, number of, and average per 300-day worker in a large plant, by 

years, 1905 to 1910 128 

Departments of plants: 

Accidents and accident rates in 28-^,117-122 

Accidents and time lost in, by occupations, in 130 plants, 2 years ending June 30, 1910 279-283 

Accidents in, statistics of, for a large plant. 1905 to 1910 280-323 

Accidents in, statistics of, for each of 155 plants, year ending June 30, 1910 265-278 

Causes of injuries in. for a large plant, by occupations, 1905 to 1910 30G-323 

Duration of disability in, for a larg<) plant, by occupations, 1905 to 1010 290-305 

Duration of disability in, for a large plant, by years, 1905 to 1910 28&-289 

Fatal accidents in, by occupations and causes, 2 years ending June 30, 1910 87-102 

Loss of time in 52-58 

Nature of injury In 70,71,284-286 

Safeguarding methods in 187-236 

With safety systems well developed, partly developed, and not developed, accident rates per 

1,000 300Kiay workers in 48,49 

Disabling accidents: 

By departmenta of plants, 1910 • 28-43,265-278 

By plants, 1910 23-27, 266-278 

Definition of 20 

Number of, and rate per 1,000 SOOday workers in a large plant, by years, 1900 to 1911 116-117 

Number of, and rate per 1,000 SOOday workers in each department of a large plant, by years, 1905 

to 1910 110-122 

Disabling accidents. (See alto Accidents.) 
Disabilities: 

Duration of, estimated by surgeons and actual, in a large plant, by departments and by years, 

1905 to 1910 157 

Period of, relation of injury to 60-68 

Periods of, in a large plant, by years, 1905 to 1010 123,124,286-289 

Terminating in specified weeKs, number and per cent of, and rates per 1,000 300-day workers, by 

departments, in a large plant, 1905 to 1910 50,51,290-305 

Disabilities. {See aUo Accidents; usuries.) 

Districts, geographical, represented in the InvestlgatlaD • ••• 27 

Docks: 

Accidents and accident rates in, for a large plant. 1905 tolOlO 119 

Days lost per 300-day worker from accidents in, for a large plant, by years, 1005 to 1910 127, 132 

Docks and ore yards: 

Causes of injuries in, for a large plant, by occupations, 1905 to 1910 318,310 

Injured employees who retumea to work in specified week in, and average days lost, for a large 

plant, by occupations, 1905 to 1910 302,303 

In]urie9andttmelostin,byoocupations. two years ending June 30, 1910 281 

Downoomers in blast furnaces, description of 213 
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Durat ioo of diMbflity: Pftf^ 

DvdopartmentAAndoooaptttkniB. foralan^plant, 1905 to 1910 200-sV).') 

By deportmeniA and yean, for a large plant, 1905 to 1910 127-135» 2S6-2i» 

Comparuvm of dcixirtmenta by, year ending June 30, 1010 • 30,51 

Decrease in. per .'iou-dav worker, fur a large plant, 19U5 to 1910 14,127-135 

InalargopIant,l<.N).)t^' 1910 51,52 

In various depahmeiitB, two years eodlng June 30, 1910 12 

Dust catcher in stoves, desoription of. •• 213 

E. 

Economic loss to workmen as indicated by time lost per tD^ury and per workman 12 

Educational work of safct y committees 1 Ki- 1 « 

Electrical appliances, direct safeguarding methods in connection with 234,335 

Electrical department: 

Accident and accident rates in, for a large plant, 1905 to 1910 119 

CaiLses of injuries in, by occupations, for a large plant, 1905 to 1910 320.:^! 

Days lost per 300-day worker from accidents In, for a large jdant, by years, 1905 to 1910 127, 13S 

Injured employees in , who returned to work in specified week, and average days lost, by occupa- 
tions, for a large plant, 1905 to 1910 304,305 

Injuries and time lust in, two years endiiu; June 30^ 1910 63,2S2 

Electricxd switch with safety fit)cr cover and lock, description of 2iS 

EmcfKoncy and surgical department 241-245 

Emerifency room used in iron and steel ^ants, description of 245 

Emergency treatment of injured, provisions for, and for hospital service in 530 iron and atert estab- 
lishments reporting 324-337 

Emery wheel with safety collar, description of 233 

Emery wheel with shield and eye screen, description of. 233 

Employees: 

Mumberof, covered bv the investigation 11,19.20 

Number of, method of determining 22 

Race of, in a large plant, by years, 1906 to 1910 lOS 

Emplo>'mont in blastfurnaces, determination of, according to producticHi 22,23 

Engine rooms and boiler houses: 

Direct safeguarding methods in 19,>-19S 

Injuries and time lost in, two years ending Juno 30, 1910 63,2ffi 

Engine stop, electric, description of 198 

EnglLsh-6iH)aking and nun-English-speaking emidoyees: 

In a certain plant by departments 168 

In large plant investigated, by race and by years, 1906 to 1910 1(^6 

Establishments, number of, covered by the investigation..'. 19, 2U 

Explosions in blast fiunaces, discussion of, and measures used fbr preventing 217-216 

F. 

Fatal accident rate per 1,000 300-day workers: 

In 155 plants, year ending June 30, 1910 11,25,28-43 

Influence of moss accidents upon ST 

SJKniflj'jince of 90.91 

Fatal ariiilonts: 

(Joiicnil disiussion of, for two years ending June 30. 1010 K7-«) 

In a brpp phinl. bv o<x*upatiuns and departments, 1905 to 1910 291-.l(i5 

In e;vli f»f IW plants, year ending June 3n, ll»10 23-25, 2fi5-27H 

In sj)C<'iriC'.i 'io|Kirimi'nts, by winipiitions iin«l (•:iu'>cs, two years ending Juno 30. 1910 91-102 

NiiinlKT of, an<l r:iios per l,i)0() .'{0()-<hiy workers, year ending June 30, 1910, by r]e{)artmcnts 2ii-l3 

I'aVa] uikI permanent injury, proportion of accidents resulting in, fur 155 plants, vcor ending Juno 30, 

IfJlO * 11 

Foiii lor fur use on t':iTiJry (Turies, ilescription of 1«<? 

Fcnilrr on tnitk wlii.'el (»f oro unlomler, doscription of \'v\ 

Feriiusijn I'luapl i»ri railrornl tru-ks in j'ards, description of r-o 

Flywhenls, sliiel'l fnr. des-Tiption of l i: 

Fdr^'p shi)|i>, injuries and time lost in, two years ending June 30, 1010 5-1, 2sj 

Foundries: 

Airi<lont,s iiri'l a<'.'i'lnnt rates in 40-l>1.1l9 

("aines of injnrifs m. by occiipatifms, for n, large plant, 1005 to 1910 :ils,:<l«i 

1 >ay s lost fHT Ux^-day worker from aroidcnts in. for u lanie plant, 1905 to 1910 11, 127, li2 

Injiirod oinj>lovrCi iri. who niturncd to work in sjxjfMfiod week, and average days lost, by otxru- 

patioiis, Itir a iarjjo plant., [sHi't to I'.UO 3(I2,3m 

Injuries and tinir lost in, two years ending June 30, 1910 53, *_'.h1 

Natun» of injuries in 70,71,2^*4-l^So 

G. 

rjantry enine witli wlii-td fender-!, cear cuards, and elamps, desiTiplion of , j'fj, \\i\ 

(J as wadiiiit: in i(ii]iit>, liiui wiili I da ■41 fiirn i'**» sliives --,..... JH 

(ii''.i:ir:iplii«'al di^irii t ■ repn':i'nlr:ii in tli*- irive-'tigrttion '_•; 

(Jriiwiiii;; uf louls in ^>M^JlS, daiiL'ers fnmi. and safeguards usc4 '.'.,', -^W 

Cuard lor turni.aMf [ni In yarils, flOorrij)lion of [ lial 

tluards in fnur aiiij '/nard rail, use of, on tny-ks in mill vords .'." \i^) 

Guide plate and i;nard uvor circular saw, description of. ',[[[ 233 

H. 

Ilamlling the raw materials in blast furnaees 202-211 

Hazards in each de]virinicnt, flisi-usji4m of, as cxpresseil by accident rates in 1910 •...II!.. "il 

Heat and j-ojil, iniliicn^> of. upon oci-urreni-e of a«*«'idcnt:^. ! ,I.!I!! 72-75 

Hooks, special forms of. used with cranes, <loscription of !!II! " " * 236 

Hospital «or\-iro and immediate care of injured, provisions for, in 530 iron and atael estabUahments 
repurtmg. , , 
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Hospitals, work of, in Iran and steel hidnstry 242-245 

Hot bed in rolling mills, description of walk over 232 

Hot metal crane, open hearth, safety chamber on, description of 230 

Hot metal ladle and oar with double trunnions and safety chains, description of 194 

"Hot spot," occurrence of, in blastfurnaces 216 

Hour of oocurrenoe, distribntion of accidents aocordinf; to 13, 75-86 

Hotirly distribution of accident oocurrenoe and production compared S2-86 

Housing conditions In a large plant 112,113 

Humidity in blaatfomaoes 215,216 



Ingot molds with railing for protection ofuncappers, description of 229 

Injured employees who returned to work in specified week in a large plant: 

By departments and occupations • 290-305 

By years, 1906 to 1910 123,124 

Injuries: 

Causes of, in a large plant, number and rates per 1,000 300-day workers, by years, 1905 to 1910. . 140, 141 

Disabling, number of, and rate per 1,000 300-day workers 23-43,115-117 

Importance, oomparative. of principal kinds of, as measured by frequency of oocuxrence and 

average days lost per injury 12,60-69 

Nature of, and length of absence from work 62-65 

Nature of, by departments 70,71,284-286 

Nature of. in a large plant, number and rate per 1,000 300-day workers, by years, 1905 to 1910 . . 143-146 

Nondisabiing, number of, in a large piant, by years, 1900 to 1911 115 

Number and per cent of, oocurrine in connection with specified operations in a large plant 146-149 

Number of, emd rate per 1,000 300-aay workers occurring in each dav of the week in blast furnaces, 

1906 to 1910 160 

Number of, in 9 plants operated by 1 company, compared for 2 six-months periods ending June 

80, 1910, and June 80, 1911 176 

ProTisions for immediate care of, and for hospital service in 530 iron and steel establishments 

reporting 324-337 

Relation of operations to 146-149 

Relation of, to departments 70,71 

Relation of, to loss of time 68.69 

Relation of, to period of disability 60-68 

Time lost from, oy departments and oocupations. In 130 plants for 2 years ending June 30. 1910.. 279-283 

Injuries. (See tUao Accident rates; Accidents.) 

Insurance, liability, in the iron and steel industry 246,247 

International Harvester Co., aooident relief plan of • 255-261 

Investigation, scope of 11-14,19,20 



L«adle and car for transporting hot metal, safety devices on 194 

Ladleoranein Bessemer plant with safety dog on hoist, description of 228,229 

Lathe with safety appliances, description of 234 

Liability insurance in the iron and steel industry 246,247 

Locomotive crane, description of, with safety devices 193 

Long turn, accidents and the 15,149-152 

L<»s, economic, to workmen as indicated by time lost per injury and per workman 12 

Loss in days from injuries: 

By departments 52-.')7, 124-135 

By departments and occupations 279-28;), 290-305 

By kind of injury 68.69 

By oocupations ■ 53,69,290-305 

In plants having extreme condition*? as to safety systems, comparison of 69, 60 

Possible to save, by reducing accident rates in a certain plant to rates of plant having good safety 
organisation 253,254 

Ms 

Mass accidents. Influence of , upon fatality rates 87 

Mechanical department: 

Accidents and accident rates In ; 36,43,50,61,57,119,153 

Causes of Injuries In, by occupations, for a large plant, 1905 to 1910 31 0-319 

Days lost per 300-day worker from accidents in, for a lai^e plant, by years, 1905 to 1910 . . . 14,127, 131 

Duration of disability In, two years endiuR June 30, 1910 12, 53 

Fatal accidents in . bv occupations and causes, two years ending June 30. 1910 97, 98 

Injured employees In, number and per cent of, who returned to work In specified week, for a 

large plant, by years, 1905tol910 288 

Injured eraplovees in, who returned to work In specified week, and average days lost, by occupa- 
tions, for a large plant, 1905 to 1910 300,301 

Injuries and time lost in, by occupations, two years ending June 30, 1910 282 

Nature of injuries in 70,71,284-286 

Medical fees, payment of, in establishments for which reports were secured 246 

Mesaba ore, use of, In blast fimiaces 202,208,211,217 

Metal planer with safety plates, description of 234 

Mixers In Bessemer steel works and safety appliances used in connection therewith, des(Ti[)liun of. 227,228 

Mixing pan, wet, for grinding ganister, description of 229 

Mold car. automatic coupler on, description of. 195 

Month of occurrence, distribution of accidents by 72-75 

Mud gun used for closing tap hole in blast furnaces, description of 224 
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N. 

Nature of injury: 

By departments, In a larse plant, 1905 to 1910 2S5,2^) 

Dy (Iciiartments.ln 130 plants, two years ending June 30, 1910 1!>(4.2S5 

In a Ian;e plant, Dv years, 1005 to 1910 143-Urt 

In plants covered by the investi^tion (jO-71, 284-2S6 

NiRht accident rates, as compare<l wiUi day rates 15, 153 

NiK'ht and day accidents, distribution of, by hour of ocnirrence 13, 76-^^6 

Nondisablinc' injuries, number of, in a large plant, by years, 1900 to 1911 115 

Nonoccupational groups, use of rates in 157-159 

Nonproductive and proauctive force in a large plant, distribution of, at month of smallest and of 
largest employment in each year, 1005 to 1910 110-112 

O. 

Occupational groups, accidents in. for a large plant 115-157 

Occumtions: 

(.aiisc8 of injuries by, for each department of large plant investigated, 1905 to 1910 30^-323 

Injuries ana time lost bv, fur eaon dei>urtment in 130 plantj*, two years endinf! June 30. 1910. . 279-2N3 
NumlKT and per cent o^ fatal accidents by, and by causes, for specifled departments, two years 

eu' I ing June 30. 1910 93- 1 02 

Oilers' [ilaiform and stairway for safe approach to engine, description of l*J7 

Open-hearth changing machine with safeguards, description of 230 

Open-hearth ladlo with safety latch on trunnion, description of 230-231 

Open-hearth steel works: 

Accidents and accident rates in 1910 31,32, 43, 110, IM 

Carses of injuries in, l»y occupntinns, for a large plant, 1905 to 1910 30S-311 

Davs lust per 300-day worker from accidents in, for a large plant, by vears, ]90o to 

lino .' 14,127,130.131 

Days lost per 300-dny worker from dLsahilltlos terminating before sixth week and in sixth week 

ah«l later hi. for a larj:«' plant, hy years, liK)5 to 1910 134 

Injured emploviM'^ in, who n'turnod to work in specified week, an<I average days lost, bv ocni- 

patiuns. Votii lar:rc plant, 1««05 t4) 1910 * 292-295 

Injuries !ind time lost in, by (.KVu])3tiuiL<i, two years ending June 30. 1910 2?-' 

Reduction of aj-cldent mtes in. for a large plant, 1905 to 1910 14,119 

Safeiniar- iiu;' met hods in -SJi^-lSl 

Operat ions, relation uf, to injury 140-149 

Oi)erative force, met hod of dete'rmuiing 22 

Ore docks, hriiJices. and cnnveyors. diret't s:ifeguarding methods in 199 

Ore unlouder. safety devices on, description of 199 

Ojitput. avor.mc daily, of bl.ist furnaces, bv montliH. 1910 22 

Oxygen iielmcts fur use in blast furnaces, ik'scription of...., 215 

P, 

Pay roll, positions shovvTi on, for 155 plants, year ending June 30, 1910 25,265-278 

Permancut and fatal injury, proportion of accidents resulting in, for 155 plants, year ending June 
30.1910 11 

Permain-nt injuries: 

Awidcnt mtesfor. reduction of. in a large plant. 19a5 to 1910 13 

Accidents resulting in. number and rate per 1,000 300-day workers in 155 plants, year ending 

Juno 30. 1910 25,43 

Aci'i<lent.>4 ri>snlting in, number and rate per 1,000 300-day workers, year ending June 30. 1910. 

by departments 2*-43 

In each t>f I.m [ilants. year endinc June 30. 1910 23-25, •:f.5-278 

Nature of. bv departments, in a larjre plant, 1005 o 1910 2.'w.,286 

Nature of, bV ilepartment*, in IWpIants. two years ending June 30, 1910 2M,2?«5 

KcdMctionof. in a large plant, imi to 1»I0 143.144 

Pig in:i<-hino. description of, and hazards in connection with 225 

Piston rods, shield f«»r. tlescription of 197 

Pit si'le of open hearth with jaifety devices, description of 231 

Plant UtT whicli accident experience was available for six years, description of 107 

Plants: 

ComparLson of. according to character of safety systems 43-48 

(lencnil description of 26 

Having hi^'h and low standards of safety organization, accident rates in 13,44,59 

Number of, covered by the investigation *11, 12, 19,20 

Plate mills: 

A(!cidents and accident ratcw in. for a lanre plant, 1905 to 1910 119 

Caus»>s of uijnriea in. by occupations, for a large ]dant, 1905 to 1910 316,317 

Injurc'l empldvees in. who returned to work in spei^iQcd week, and average days lost, by occii- 

patlun?!. for a l:irL,'e plant. VMV, to 1910 298-301 

Injuries and time lust in. by occujiations, two years ending June 30, 1910 280 

Production: 

As n'lato<I to accident mtes in a lar^e plant, by years, 1900 to 1010 170,171 

As ri'I-ito<I to nccidcut mtes in Bessemer steel wurks 13,160,170 

Asn-liile*! to safrty ju-tivity 101^-172 

Hourly, as funifianil with accident occurrence in a Hessemer steel mill S4 

Of II Hessenirr ^I••^•1 mill in two cold and two warm montlis of the year 74 

Productive and iioiiproductivo force in large plant investigated, distribution of, at month of smallest 
and ofluruftst cniploynicnt in each year, 1905 to 1910 110-112 

Progress of the safely movement 170 

l*uddlinp: 

Accidents and acci<iont rates in, 1910 32,^,43 

Descripti<iii of , and haziinls in conuK'tion with 235,226 

Injuri<«and time lost in. two years ending June .30, 1910 53,283 

Foils or top explosions in blast fumacos, description of 2U 
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B. Page. 

Rac« of unployees Id iron and stial industry 106,161-164 

Rail mills: 

Accidents and accident rates in, for a largs plant, 1905 to 1010 110 

Causes of injuries in, by occupations, for a large plaot, 1905 to 1910 313-315 

Ixiiured employees who returned to worlc in specified weelc in, and aTemge days lost, by occupa- 
tions, for a large plant, 1906 to 1910 296,207 

Railed crane bridge runways to prevent cranemen fh>m falling, description of 192 

Rates. {See Accident rates per 1 ,000 300<lay workers.) 

Raw materials, handling of , In blast furnaces '. 203-211 

Records kept in iron and steel plants, character of. 19 

Responsibility for accidents, discussion of 173-176 

Revolving knife with wooden shield, description of. 233,234 

Roll wabblers, description of shield over 232 

Rolling mills: 

Aoddentsand aoddent rates in 33-35,43,50,51,57,119,153 

Causes of injuries in, by oocupationa, for a large plant. 1906 to 1910 310-317 

Pays lost per 300-day worker from accident in, lor a large plant, by years, 1905 to 1910 14, 127, 131 

Days lost per 30(may worker fh>m disabilities terminating before sixth week and in sixth week 

andlaterin, for a large plant, by years, 1905 to 1910 134 

Durattonofdisabilityln, two years ending June 30, 1910 12,63 

Fatal accidents in, by occupations and causes, two yeara ending June 30, 1910 95-07 

Hand, accidents and accident rates in, 1010 34,35, 43 

Injured employees in, number and per cent of, who returned to work in spectfled week, for a large 

plant, by years, 1906 to 1910 287 

Itfechanical, accidents and accident rates in, 1910 1I.33-36M3 

Nature of injuries in 70,71,284-386 

Safeguarding methods in 231,233 

S. 

Onfngiiardlnc mt^h^^s 16,187-236 

Safety activity and production 160-173 

Bafsty chamber on open hearth hot metal crane, description of 230 

Safety chart, use of , for reducing fluency of accidents 180 

Safety collar on emery wheel, description of 238 

Safety committees 180-185 

Safety departmente 15,16,177-186 

Safety gates, selPolosing, in yards, description of 190,191 

Safety inspectors 179 

Safety methods, educational 180-186 

Safety movement, progress of 176 

Safety organisation, accident ooourrenoe in plants having high and low standards of 13. 44,50 

Safety orffinication in a large plant 113,114 

Safety organization, interplanl 182 

Safety prol)lema, relation of, to operation of blast ftimaces 200 

Safety systems, comparison of plants and departments according to charactv of 43-40 

Safety systttns, loss of time in plants having extreme conditions as to, comparison of 50, 60 

Safety ^ve, hrdraulJO, und in connection with the operation of mixers m Bessemer steel works^^ 

description of. 227,328 

Saving possible to plants and to workers by raduoing aoeident rates in a certain plant to rates of plant 

havmg good safsty organisatkm 253,264 

Scope ortne investigation 11-14.19,20 

Sheetmills, injuries and time lost in, two years ending June 30, 1910 53,280 

Shield and eye screen over emery wheel, descriptioo of 233 

Shield for flywheel, description of 197 

Shield for protection from piston rod. description of 197 

Shield over revolving knife, description of 233,234 

Shops, direct safety methods in 2't3,234 

Skiader with target attachment used on yard tracks, description of 190,191 

Skip hoists, trestle walks and guards over, description of 206,207 

SUpway with attached stairs, rails, and s^ guards, description of 210,311 

Skidl cracker, inclosed, description of 106 

Slab oar, automatic coupler on, description of 196 

Slabbing nillls: 

Ao^ents and accidant rates In, lor a larga plant, 1906 to 1910 119 

Causes of injuries In, by occupations, for a large plant, 1905 to 1910 313,313 

Injured employees in, who returned to work in specified week and average days lost, by occupa- 
tions, for a large plant, 1906 to 1910 204-297 

Speed limit on engine shaft, description of. : 196 

Sprinkler on dust catcher outlet, oescrlptkm of 213 

Steel foundries, accidents and accident rates in. (Su Foondries.) 
Steel works: 

Accidents and accident rates in 30,31.43.60,51,57,110,153 

Duration of disability in, two years ending June 30, 1910 12, 63 

Fatal accidents in, by occupations and causes, two years ending June 30, 1910 94,96 

Inlured employees i^ number and per cent of, who returned to work In specified week, for a large 

plant, by years, 1906 to 1910 387 

Large and small, comparison of accident rates in 83 

Nature of Injuries in 70,71,284-286 

Redaction of accident rates In, for a large nlant. 1006 to 1910 14,110 

Steel works. (See alto Bessemer steel works; Open-iiearth steel works.) 

Btodt, movement of , in blast furnaces 316,217 

Stoek transfer oar, desoriptton of 306 

8to?fli,dMarlptlonof 213-216 
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Structural mills: Thge 

Aci'i'h'iit.s aiKl arcMnnt rat4^^ In, lor a larfTO plant, I0a5 to 1910 iiv 

Ciiusi'Sii/ iiijuru's in. by o«:ciipaiiuns, for a lar;;o plant, 1905 to 1910 3U.;{13 

liijiiri'ii ornplovi-«'S in, who r»'iurii««l to work in s]H»iIicd week, JUiil aviTi^e days lii>t, by occiiija- 

tioii-s.for aliir;;e i.l;int, liMjy to lyio -"jS-^ja 

Injuriis ami tiiin* l««sl in, by w«rupallons, -' yrars wi'IIpl' Juno ::«», I'tl') ^ '^\ 

Sunilay, afX-'uli-Tils mrurrinL; oii. aii'i un othor ilays of tlio wtrek.conii'un ■! lo.ir.l.l^L' 

tiiir;'H-:il anil «Min.T;:i'nry di',p:irt.ini.'iil J ll-J-l-i 

bwju-lirs, s;ifi;ly aiJpliiinw.s on, uMrii in yards.... I'H) 

Swilclunun, fatal ucciduul ralu of ^!^ W 

T. 

Tarpot si^m'il,iwftlile day ornU:hton raflroad tracks of yaffis, dc;:oripti"n of ^ l'.)i 

TeinjA'r.ilun*, liii?h, «!fI*«tof, upon accident rate Tj-7-"i 

Tcmp'jnirv ilivil-ilitit^s: 

AeciiliMjTs rusiiliiiiji in, nuinlmr and rate per 1,000 300-day workers in l/jj ]ili\nli!, yoru" i-ndin:: 
Jiun'it'), I'.iH) 25. -li 

Amdeiits r(':>ultin;; in, nunibor and rate jm.t 1,0(X) .'100-day workers, year eniiiiir; Juno .w, P.^IO, 



He'iuclinn of, in a largo plant, PJ«v'i to I'.HO 14.V1-W 

Timn lost and lujuritjs, by dopartmonls and o(K*ui)ations, in VM) plants for "J vearb I'lulin.L' June W, 

1911) :i79-l!s3 

Top nilinR of blast funuvoes, varioiLS inoihods of 20«i, JUT 

Transfi^r taliln with tihiold for p.'ars. des<Tiption of 'i^<2 

Tr.insfor tabli'S wilh lih'iL'oand with plate Sfn-ens, do«j<'ripl ion of "J-IJ 

Trestle walks and loiarils over skip hoists, di^sr-rintion of 20t'i. jf)r 

Tube mills, fnjuri(>sand lime lost in, 2 years en<lini; June .'iO, IIUO 53,-sO.l'M 

Turntable pit in yards, guard for, description of IdO 

V. 

Valves, explosion, on blastfurnaces 201 

W. 

Warning sltm for hlgh-trnslon oloctrical currents, description of 23.'> 

Warning siijns, use of, In vards 184, 1W> 

Water ti»n<lors' platform for insp^^tion of upper parts of boilers, description of iS»j 

Wedging in blast furnaces, (lcscrli)tion of 216 

W'lrf block, automatic stop for, In win> mills, description of 2<2 

WiPf mills, din'et s;ifecuariilng mi'tho<ls in '. 232 

Win> mills, injtirie^s lunl time lost in, 2 years ending June 30, 1910... 63,2S3 

Wooden shield over revolving knife, deseription of 233,234 

Workers. :i(HHlav: 

l)eliniiit)n o^ 21 

NumUir of, in a larRO plant, by departments nnd years, 1005 to 1' 10 119 

Nuiui^T <if, in a l;iri:»' plant, bv yt'iirs. P.Hm to I'.dl 115 

Kuril inT of. In deiiartments r>i I.'i5 plants, year ending June ::0, lino 2S-43.2r»5-27N 

NuiiiIkt of. in IV. pliiiit>, yar ••naiiin Jiin*- ;io. lyio 11, 23-25, 265- 2Th 

Working con-iiiioni in a lar^e plant ]1."» 

Working forci'. elijir;ieur of, in a lar?f plant 108-1 li 

WreneJi. safety, for drop-lx)ttom ears, dfseription of 191 

Y. 

Yaril tn^stl<' with various safetv ileviit's, descTlplion of 191.192 

y arils: 

.^(■ei'li'nts Juul aeei'l<'nt rati»s in 37-39,43.50,51,57, 119, l.W 

Caiisi ■■; iif injiiri-;-* in. by ih-cii] 1:11 ions, fur a l:iri:i' plant, l!Hi5 to I'.Mll 32(»,321 

l'ily^ lust I" r ;:(H>-iriy worl.-i fruiii afciil.nls In. for a larif jilanl. by yi-ars. 1905 to 1910. 14,127, 132, 13:{ 

J^uViiii'iri I'l "h. .liiliiy in. -' yi-nis iiiilin.: .Iiwu- iJn. I'tin .* 12, &l 

h:»l-.il iKi'i li"nl.» 111. by oe( iipii'ioii-: and riij vs, J yj-urs "-ii'ling .hin-' ."Wl. P»I0 UH-IUI 

Injiin:d<'iri|il.iy'is in. nuint it;iii'.1 piT(t'nlof, who n*tiirin!d to work in>i)'"eifie<l w^vk, for a largo 

fil.inl. by .'.■ .ir^. I."-."! to I'hi 2SS 

Injnri>i iir.pluvi -. in, who iiiiiin' I to wml* in sjHi-ifi'Ml wf<'k, imil avj-n^-e days lost, by occu- 

p-iti..tii. f«.: I 1 ir/i- [.lint, I....;, to \t\n 302-3ft^ 

Injiiii'-. iuil Mill. l.i;i in, l-v -n upiiiiuiis. 2 y«:irs i-n-lin:; Jiun* 30. p.ilu 2M.2?«2 

Liir/i' .11! 1 III :ll, I'liiMp-in '.iiui .11 • i: 111 r:i:-s in 3.s,39 

.N'aiiin' '.r iiii III- . in 70,71,2S4-_*** 

Jtflin.tioii Iff ii • :■!' Ill ^af".^ in, for a laij^o plant, pnii to P.dO 14, 119 

Buf'-guarduiij ni'-tliods in U>£>-l(^i 
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